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Adventures of Ideas. ALFRED N. WHITEHEAD. xii The Plant World in Florida. Dr. 
+392 pp. $3.50. Macmillan Company. LING. Edited by Alfred and Elizal 
+ 304 pp. Illustrated. $3.50. Maen 

A study of the concept of civilization, and an en 

The botanical records of Dr. Nehrlin 
humously and sponsored by the Garden « 
Beach. It forms a manual of tropical 
portance of Adventure for the promotion and preserva- plants, telling something of their hal 
grow them. 


deavor to understand how it is that civilized beings 


rise. One point, emphasized throughout, is the im- 


tion of civilization 

The Fourier Integral and Certain of Its Applica- The Microbiology of Foods. F 
tions. NorBeRT WIENER. xi+201 pp. $3.25. viii+768 pp. Twin City Printing | 
Cambridge University Press. = : 
This book is the result of experienc 

A mathematical treatise based on lectures presented food microbiology at the University 
at Cambridge University. Ideas on the following : ; 
phases are set forth: the Fourier transform and the 
Plancherel theorem; an absolutely convergent Fourier 
series and a Tauberian theorem; the spectrum. methods of analysis. 


sociations with large concerns engaged 


ture and preservation of foods. Its a 


Heat and Its Workings. Morton Morr Smiru. Gardening with Herbs for Flavor and } 
New World of Science Series. x+240 pp. 50 fig- HELEN M. Fox. xiv+334 pp. Illustr 
ures. $2.00. D. Appleton and Company. Maemillan Company. 

A non-technical discussion of heat in all of its as- A discussion of sixty herbs suital 


American garden, their history, folk 


pects for those persons not especially versed in physics. 
characteristics as grown by the author 


The book is one in a group, “New World of Science - . : 
; den. Cooking recipes for their use in 

Series,” edited by Watson Davis. are added. 

Elementary Industrial Electricity. L. RayMOND ‘The New Illustrated Gardening a 

SmirH. Revised Edition. xiii+287 pp. 282 fig- BicHarp Supex. Editor. vii +1152 pp. 1 

ures. $2.00. McGraw-Hill Book Company. $3.75. Charles Scribner’s Sons 





This text for elementary instruction in direct current 
electricity is so arranged as to enable pupil to master 
the mathematics of electricity without special training. 
A chapter on alternating current has been added to to include everything to which the ay: 


A manual of gardening with the ite: 


alphabetical order in which “an attempt 


the second edition, gardener will have need to refer.” 

The Radio Amateur’s Handbook. A. FREDERICK Agricultural Systems of Middle Europe 
Couutins. Revised edition. xviii+419 pp.  LIilus- posium. Edited by O. S. Morcan. x 
trated. $2.00. Thomas Y. Crowell Company. $5.00. Macmillan Company. 








A manual of radio telegraphy and telephony whose 4 composite picture of the principle ecor 
purpose is to give a working knowledge of all phases in the agricultural and commercial competit 
of the subject. The appendix of about a hundred pages in Middle Europe today. It is offered as a : 
contains miscellaneous information such as tables of for those interested in economic and social | 
technical data, glossary, radio laws and regulations, etc. as well as for the general reader. 


Amateur Telescope Making. ALBERT G. INGALLS, Labor Problems. FRANK T. CARLTON 
Editor, xii+500 pp. Illustrated. $3.00. Scien- pp. $2.60. D. C. Heath and Company. 
tific American Publishing Company. 


The writer presents a study of the forc« 

A book giving detailed instructions for constructing 
simple telescopes, containing a foreword by Professor 
Harlow Shapley. A number of authors have contributed 
to the volume which is edited by one of the editors of ganized labor; it analyzes the phenomena 


in the relations between labor and capital 


justifies nor condemns the practises and id 


The Scientific American. : they are the manifestations. 
Qualitative Analysis. J.S. Lone, H. V. ANDERSON  gelf-consciousness and Its Treatment. | 


and T. H. HazLenurst, Jr. Revised edition. xv a we ie Sis 
+266 pp. $2.25. Prentice-Hall. Ropack. 122 pp. $1.50. Sei-Art Publis 








The handicap of self-consciousness in da 
causes, symptoms and treatment are ana 
‘ : manner that may be readily understood by 
the scheme is built around substances selected on the  equeated person. The book was prepared fo 


A text-book in qualitative analysis for college stud- 


ents. In order to adapt it to men in different curricula 


basis of scientific usefulness. bers of the Society for Adult Education. 
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RESEARCH IN THE NATIONAL PARKS 


By HORACE M. ALBRIGHT 


NG equipped by nature 
omplete and magnificent 
s imaginable, it was inevitab 
fic research should becom: 

and popular activit: 

il Park Service. Never 

of the newest deve opments 
nal park work, which is primar 
uman welfare nature 


National parks began | 


DACK 
the establishment 
National Park, thi 
ts kind to be 
time of 1] establishmen 
no thought was given to 
aspects of the geysers 
tural phenomena, yet it wa 
elr presence that the 
Washburn-Laneford-Doan: 
ceived the idea of a 
d the support 
ugh Congress 
‘he organie act 
vides that the 
ublic park or pleasuring 
benefit and enjoyment 
“and further that regeul: 
d by the Secretary of the 
r the preservation from 
lation of all timber, minera 


ural curiosities or wonders ° 


. and their retention in their natu 


x 
lition. 


tury brought 


On this foundation has grown up the ng laboraton 


national park and monument sys- came Crater 


+ 
a 
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NATIONAL PARKS 


laymat 

hat upturn 
ntains wher 
cs rest upon 

and searified 

ill holding 

e remains 

same year 
il Park was ere: 

the system by passing wl granite n 
vn as the ** Antiquities Act.’’ T when the West was 


slation provided for the establish Smoky Mountains Na 


t, by Presidential proclamation. o 


onal monuments of areas containn 
of historie. prehistoric or sele) 


nterest. 


As the national alue ’ these parks 


| monuments became more appar 


system grew steadily The creatio 
Rocky Mountain National Park, 
ding a_ typical f tl 
uuntains, was foll 

‘as, showing a 

istic surgery on the f 

ure. One of these, 

ntains our most recently 

0 on the mainland, and 


National Park, additior 
rmant crater large en 
mern city, also has two 


le 


noes that periodically provide breat 


ing displays of great beauty 


blimity. 
Another far-away park, Mount 


nley in Alaska, contains the | 
uuntain on North America. snow 


the vear It 


shrouded throughout 
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were protection 
on or administration 
parks. Protective ¢ 
tlons were first 1 
s to house the protective 
re for the physical needs ! > count 
ng public, in reality the parks’ non Museum 


ent owners Wuialts 


these elementary matters wer seums 
taken eare of, he ational observe 


ce turned to 
rher edueat! 


a 


erpretation ol 


NATURE GUIDE PARTY ON THI ror 
NATION 


ires followed "hy vevsers ** oe ze" 1s 


erhaps the question asked most in the 
Yellowstone. In Yosemite, upon seeing park 
Half Dome, visitors want to know what In 


heeame of the other half—and with the bers of the s 
serve 


pportunity thus afforded for tactfully — seums 
mparting a little scientific information they actually 
the edueational work goes on apace, ap lives in the 


irently casually, but always based upon = forbears; i 


ireful research. almost unknow! 


The guided field trips and popularly burial place 
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VIEW DOWN THE GRAND CANYON FROM LIPAN POIN’ 


IN THE GRA et te oO’ Na ‘ | 








Copyright, J. I Hlaune 
A BUFFALO HERD IN LAMAR VALLEY, YELLOWSTONE NATIONAL PAR 
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ts; a plastered-up cache hi; 
hen opened is found to contain 
or basketry ; here there is a 


ne stone and there a weapon 


ase These all are studied and 


ally some idea of the lives fF the 
storie peoples THkes s| ape TI IS IS 
the most fascinating phases of 


reh work of the Nationa 





UPPER PARADIS! 


OOMING PROFUSI 


Research is necessary not only t 
paration of interesting material to 
ve as a basis of the naturalist 
storical service, but it also is fun 
mental to the actual protection 
itural features of the parks, 
ned in the acts establishing the 
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terest to visitors, who can not see else- Formerly protection of t] 
where such a wide variety of species and = was primarily a protective fu 
numbers as in these areas, since only In volving long ski patrols in the 
the national parks and national monu- afford protection against p 
ments are they given complete protec hunters and trappers, and the 
tion. The plant life, both tree and wild = supplying of food in emergen 
flower, also makes a tremendous appeal in the Yellowstone there has by 
to the average visitor, for one can imag number of vears the winter 
ine nothing lovelier than the fields of buffalo herd, numbering 


wild flowers that carpet most of the sand 


are 


BRYCE CANYON NATIONAL PARK 
TOURISTS ON THE TRAIL B w SUNRISE POINT WITH A PARK RANGI 


QUEEN ’S CASTLE ARE IN THE BACKGROUNI ET POINT IS AT 


parks during the spring and early sum Following fundamental — pr 


mer. Then there are the natural scenic, came the restocking of certain dep 
scientific, and historic features, the main natural ranges. Before going 
object of the parks’ establishment. All with this particular subject, it is in 
of these natural objects need protection, tant to emphasize that the policy 
and in many cases research is necessary National Park Service is unaltet 
to determine the cause of some suddenly- against the introduction of exo 


1 


appearing adverse condition. cies of animals or plants in the na 


+ 
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i 
national 
‘easlonal st 

} 


bh MAN 


state, 


herds of these 


i 


specia ly 

Tana nerds 
park, intensive 
‘nn. and to-day 


ThHoUsa le 


over a 


ver were 
vreatel 

a period of five 
f preset 


e Grand 
effort means 
ut of the experimen ; highly interestin: 
Time these pl us ante ‘re In add Ton, 
at the Canyon but chi: other deer 
park, thus 

mated tota 


possibly 


] 


spreads 


~ 


burros left 
lured 


their 


tors 
a Sad ppeara 


In 1024 twelve 


DUCKS and 


about 
range ‘rvation 
SIX six does the parks 
fed and kept as 
Time 


for some 


mased On TI Tonto Platform 
would 


was hope 


tiply. For 


oked bad 


ntelope, as 


Tt} emselves TO Ve 
beeause of the 


became 


l, easily 


| 


After five vears ¢ l 


I Imals. 


the end of 


inst odds. by 
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Again, to mention the Yellowstone however, that 
buffalo, an epidemic broke out several some sort must be inaue 
vears ago which threatened the decima- National Park Serviee, 
tion of the herd. Experts of the Bureau store and keep the park 
of Animal Industry were called upon primitive state despite the 
and studies made of the disease. It was human influence 
diagnosed as hemorrhagic septicemia, first of all, complete 
and the buffalo were vaccinated against Realizing 
it—not an easy task, as any one who of wil 
has ever seen these enormous animals in 
stampede will realize. To-day the herd with funds made 
is thrivine—so much so that animals M. Wright, who 


have to be given away each year to keep i he problem whi 





‘‘THE WATCHMAN’’ IN THE ZION NATIONAL 


the number of bison in the park down educational department 

to the number the range can support National Park. Joseph S. D 

satisfactorily. nomic mammalogist and scient 
So one study has followed another, to nected with the Museum of V 

relieve emergency conditions, and in all Zoology, Was persuaded TO @aSSISI 

such eases the National Park Service has work and he, Mr. Wright, and 

received the unstinted cooperation of the Thompson have carried on thi 


Biological Survey and the Bureau of with inereasing interest an 
Animal Industry. Since 1931 the National Park & 
It has become increasingly evident, fortunately has been able to 
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RIVERSIDE GEYSER, YELLOWS 
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PRAILSIDE SHRINE IN YELLOWSTONE NATIONAL PARK 


k, and during the com 


this work, 


financing 
ing fiscal year will take over practicalls 


all the expense 
In their first 


of their studies, 


printed report on the 


result the members of 


the Wild Life 


follows: 


Studies Group report 


NORRIS MUSEUM AT YELLOWSTONE NATIONAL PARK 


VA 
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i 


OBSERVING THI 


are making 
Life Division, 


of Yellowstone Nati 


s. is bending every et 
rding the necessary con 
. to permit the rehabi 
eall it that, of this 
es of bird 


Reports no 


he possibility is good 
1 


species a new lease on 


done in the ease of thi buffalo 
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I the worst occurs 


arks (ine ot 
Yellowstone, where the mountain 
etle threatens the destruction ot 
gepole pine that constitutes about 


cent. of the park forest. success! 


per 


demic has been carefully studied Nati 


rts of the Bureau of 
as by Park Service 
s of the adjoining hi 
It appears that there 
s a fifty-fifty chance 
xlgepole pines it 


f control could > undertaker 


PDOOR AMPHITHEATER FOR 


mn eciately, ata probable C 
$3,000,000 to $5,000,000 


This matter was discussed 


} 


; ypriations (C‘ommiuttee of 
Representatives over a vear ago. At 


ati 


time it Was deeided That suen 


rmous expenditure was not justified, 


~ 


cularly as there is no definite a 
nee that even with such appropria 
s could the ravages of the infesta 
be stopped 
Another menace to park forests exists 
. . . ; Pala within 
e white-pine blister rust, which first ; 
Indications are 


ared in the East. moved across 
measures can 
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LOOKING THROUGH THE TELESCOPE AT SUNRISE LODGE IN MOUNT 
NATIONAL PARK 


If this is not done, experts of the pathology, reported recently 
Bureau of Plant Industry state that the oldest of the Big Trees in Yose1 
resultant damage to the five-leafed pine Grizzly Giant ‘‘is in decid 
forests of the West will be a national condition now than it was six v 
calamity. The little branchlets no longet 

A tree problem in Sequoia and Yo- they did a few vears ago, but 
semite National Parks was involved in back a normal bright gree 
the use of the Bie Tree areas by the means that this old tree, estin 


visiting public. It was found that the about four thousand years old 


constant tramping of feet around sev- brought back to health, and n 
eral of the oldest and largest of these the generations come and 
trees was wearing away and packing more thousand years 

down the ground cover to an extent that So it goes on, through a 

was threatening the very life of the one floral or faunal problem 
trees. Careful studies of existing con- another is presented. And thi 
ditions led to the protection of the tree features also have their prob e1 
root areas from encroachment, and the requiring a great deal of reseat 
soil, which had been heavily compacted, a solution is reached. Vole 
was brought back to normal by covering studied, investigations are mac 
the ground with forest litter and the geyser fields, where activity in 
planting of native shrubs. Dr. E. P. ceases, only to break out in 
Meinecke, general adviser to the Na- The effects of glaciers and 
tional Park Service on matters of forest water on granite and other } 
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PARKS 


ects 
espech 
Grand © 
the cooperath 
ition of Washinet 
Academy Or Sclences 


nts and the trace t 


~ 


one 
retnall 


were fo 


w types of plant 
re than twenty dist 
ert 


; tional parks ana 
tO UNKNOWN an Ss were a “( ; 


as research labor 


not from petrifications or | 


ossilized 
CS but mere] Prom Pootprints made nized 77" 
ese creatures In sSolt, probably aR pUrvan 
stsands. Some quick covering of the 
s hardened and preserved the 
nts, to the end that 


em might be 


Poot 
aves later some 
unearthed as workmen 
t the rock in building a new trail, to 
me part of the edueational program 
the Grand Canyon National Park 
Increasingly experts ol the Nationa 
Service are making studies alone 
us specialized 


R SWAN 





THE WORK OF THE NATIONAL BUREAU 
STANDARDS IN METROLOGY AND 
MECHANICS 


By Dr. LYMAN J. BRIGGS 


WEIGHTS AND MEASURES designated as the Internat 


Ix a vault at the National Bureau and deposited at Sévres 
f Standards two pieces of platinum were distributed to tl 
iridium alloy are preserved with great . * world 
‘are because thes constitute the basis ot Subsequr nt COMPAaPrisons 
whole system of weights and ard meter with the int 
measures used in the United ate were made in 1903 and 
One is the standard of length, the These comparis 
standard meter; the other the standard the limits of 
if mass, the standard kilogram Krom ments the lengt! 
the fundamental units of length, mass has remained ¢ 
and time (the second) all other units Calibration in 1889 
ised in science and engineering may be Of the internat 
derived, with the exception of the unit sured by Michels 
‘e in temperature Kabry and Perot 
sureau has, in fact, four me length of red ea 
bars, three of them being used | “ meter may propel 
ondary and working standards. These established as 


] ] ] 
four bars originally formed part of length. 


lareve group Ol standard meter bars ‘| he meter and 


which were constructed by an Interna damental units of 

tional Commission in 1889. <All of these Inasmuch as the Englis! 
bars were graduated as nearly identi is largely used in this cou 
‘ally as possible After an extended properly ask why the syst 
intercomparison, one of the lot was should not be based upo 
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FIG. 1 TAPE TUNNEL 
USED IN STANDARDIZING SURVEYOR’S 


50° 
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ISTON 


‘ter and the 


en Coneress 


purposes’ 
meter Is equivalent » 39.37 inches 
s ratio made it ssible To cerive thie 
and its multiples ir the standard 
and consequel thy it Is THNeces 
have a fundamental vard stand 
Recently, industrialists in 
ntry and in England have aske 
atio 1 inch = 25.4 millimeters exacth 
ised in certilving gages Tor industrial 
This ratio differs from that men ness and 
ned above by only 2 parts in 1,000,000, — evlinders, 
‘+h is of no practical significance. It rod bearing 
if interest to note that the veneral relative to 
reement to adopt this simple com exactness 
ensurate ratio was facilitated through during tho 
establishment of European factories How is 
the manufacture of American auto- — plished 
biles. untiring attent 


The constancy of our primary stand- master gages 


lof length is not only of fundamental are checked wit 


portance in all scientific work, but it dimensional standards maint: 
s the basis in fact of some of our ereat Bureau These 
dern industries. Mass production of are used in eacl 


chines such as automobiles is depen working wages 





menta 


funda 


leneth or anv drifting their 


lhl 
values would result in indescribable 
fusion, del: 

Another 
these 
to be 
exact length of the 
the ¢ 


precise 


iv and economic loss 


lniportant application 


fundamental leneth standards 


found in the determination ot 


invar tapes used 


‘oast and Geodetic Survey in 


vreodetie work Such measure 


ments are carried out in a special unde 


t iitable fi 
ie 
of 


rround tape tunnel st 


to fifty meters in leneth 


The 


welehts 


standardizing 
probably represents 
is carried l 


In 


the weighines 


That 


precise 


the 


con par SOd} 
Bureau of Standards 
| 


KlOovralhl 


} 


compar 
Two 


be ( 


precision ( 


weights, 
1] 
part 
he 
temperature 
The 

to the balance, 
flection 


telescope 


ie 


can ‘arr out, necessary, With a 


one 100.000.000 


1h 


Sueh work HUST done room 


where thi Is. practically 
stand 
de 
through a 


ie 


his body 


not 
the 


loe 
(hoes 


observer 
but 


eonstant 
close reads 
beam 
feet 
heat 


balance 


ten away 


iat the ol 


and them 


The 


found in the 


other 
he 
the 


hundred tl 


master track 
ousand 
used 

Bureau of 


Standard 


extreme 
But Ca 


spec 


pou 


first 
S Lis 


work of calibrating railroas 


the 
every ten scales 
within the 
marked 
the inspection, and 


every Ten SCALeS 


factors 
The « 


calibration 
\ another 


Weiglits 


This evlassware 


LS 


the ana 


volumetric 


as 


pettes, W hich a 


Cl 


re 
lemical work 
ware used in analyt 
with 


Drue 


tion 


and Act must 


tests showed thi 


Miprovemen 


prosecul LOLS 


perm SS1\ 


{ 


Importal 


Meas 


includes s 
flasks. 
widel) 


All 


] 
vai \W 


unaer 


be 


Stam 





oF 





US.BURE || 
DEPARTM 


STAN 


STAND 





TESTING 


EACH LARGI HT 


WEIL 


RAITLROAD 


WEIGHS 


TRAC 


10,000 PO! 


IX 





METROLOGY AND MECTILANTCS 


VIECHANICAI 


ne now to 

f Mechanies an 
rst be mac 
neering in 
ppliances wl 

ir 
nment and for outside agencies 


’ 
These mn 


f the most import 


nts s the water urrent-mete! 


is used to measure the volume of 
1} rivers and Irrivation canal 
essential feature of » current 


ter is a tiny propeller which rotates 


e water flows past the instrument 


a gear tri and an eleetrie con 


provide means for counting the 
mber of revolutions of the propeller 
ndreds of these instruments are 
ted annually for the Geological Sur 
and the Reelamation Service, and 
the Engineer Corps of the Army in 
nection with its work on the Missis 
ppi River. <A special tank four hun 
d feet lone. equipped with a ear 
‘+h travels alone the tank at a known 
eel, is used in calibrating the water 
rrent-meters (ic. 4 The instru 
t under test is suspended in the 
r from the ear which bridges the 
k. The travel indicated by the in 
iment during a certain time-interval 
mpared with the distance actually 





lence thi 


he strictly 
Is required 
turbu ence 


he investiea 


Laboratory 
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WIND Tl 


water at a known rate past the statl 
ary meter 

Other tests requiring special equip 
ment include thermostatic valves of 
various kinds, steam-engine indicators, 
and pressure gages ranging In capacity 
from 15 to 5.000 pounds per square 
Inch, or more. Various types of fire 
extinguishers, including soda-and-acid, 


foam. carbon dioxide. and carbon tetra 


chloride extinguishers are tested at the 


Bureau of Standards before their use 1s 
authorized by the Steamboat Inspection 
Services as acceptable equrpment on 
vessels flying the United States flag 
Each lot of extinguishers is held at the 
Bureau for six months before being 
tested, because it has been found that 
some extinguishers deteriorate with 
time. 

Statistics in past years have shown 
that about three fourths of all fatal 
elevator accidents result either (1) from 
opening a door in an elevator shaft 
when the car is not at that landing, or 
2) from starting the car before the 
elevator door is closed. The United 
States Government and many states and 
municipalities now require that elevator 
doors be equipped with automatic inter- 
locks to prevent such aecidents. The 
suecess of this measure depends of 


course upon the reliability of the inter 


| 


equipment 

and mieht until 

pleted It is 

elevators equipped 

which have successfi 

tests are vranted 

ance rate by casualty 

elevators not so equipped and 
Tests on under-car safet 

ers (devices to protect ele 

vers lk Case a hoisti 

break are 

tion with the Americ: 

Mechanica! Eneineers Thes 

volve the actual dropping of 
loaded with pig-iron, not 

on to the hvdraulic buffer 

which is mounted in the bo 

elevator pit Similar tests 

the under-car safeties, whiel 

signed to grab the e@uide-rails 

the car in ease its downward 


exceeds a specified maximum va 


AIRCRAFT INSTRUMENTS 
The instrumental equipment 
modern airplane usually inclu 
altimeter, a tachometer for ind 
the speed of the engine, a compas 
airspeed indicator, an artificial | 
gages for indicating the pressuré 
fuel and oil lines, and a thern 
for indicating the oil temperatur 
of these instruments should be test 
order that the pilot may have confi 
in what they tell him. Work at 
reau of Standards relating to the 
ing and development of aerona 
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hu 
displaces sO air a t moves 
vard that it 1 ‘actically impossible 
find any point on the hull (except at 
extreme nose ere the airspeed 
n approximates the true speed of the 
p through the air It is consequently 
essary to lower the air-speed indi 


r to a point below the hull, wher: 


air is not disturbed by the moving 











Winp TUNNEL INVESTIGATIONS 





\nother section of the Mechanics at cl 
Sound Division is devoted to 


mics, 7.¢ to the stud, 


erted on bodies in motio 
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small pre 


Bure 


best operating 
power required ti 


fied result 


TESTING FABRICATED 


The load-carrying capacity 














ple column may be computer 
rESTING BRICK degree of certainty if the le 
cross-section of the eolumn = an 
physical properties of the met 


, known. But if the column is fab: 


rate of rotation of a cup anemometer a 





; . from long steel plates and 
a viven speed was increased several pet 


cent., the maximum lift of an airplane 





wing was inereased. In order to stand 
ardize and compare wind tunnel mea 
surements it was necessary to develop 
methods for measuring the magnitude of 
the ripples. This was accomplished by 
the intermittent cooling effect of the 
ripples on a heated wire, which changes 
its electrical resistance. The wire used 
was less than one thousandth of an inch 
in diameter, so small as searcely to be 
visible under ordinary illumination. 
Through wind tunnel studies of mod 
els of buildings, the Bureau has con 
tributed to our knowledge of the forces 
exerted on buildings and other strue 
tures in high winds. Papers have beet 
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changes in lenet! The Tuckerman Op 
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The new National Hydraulic Labora 
tory at the Bureau was authorized by 
Coneress because it was believed that 
substantial savings would result. It has 
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particularly abroad, that experiments 
with a model of a hydraulic structure 
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probable behavior of the full-scale struc 
ture, and afford a ready means for 
determining what changes should be 
made in the original design before the 
actual construction is undertaken. In 
fact several different designs may be 
compared in the hydraulie laboratory at 
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By Dr. SIMON FLEXNER 
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By Dr. WILLIAM ALBERT NOYES 
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Keynes also said, when addressing the German indemnity 
School of the Liberal party in Cambridge stagnation in tl 
nine years ago, referring to unemploy- there was mucl 

ment already chronic in England,**Such threatened revolution. 


a condition is absurd.’”’ the signs of the times, a 


The truth of his statement for the’ the socialist program, int 
United States is apparent from a com- dent and invalidity insw 
‘agricultural and provisions for the benet 
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people. The political 
raw materials by manufacture in 1900 down and there were 1 


with the corresponding values in 1930. ties for many years 
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The value of the production in the United Beginning about 
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bile tires shortly af 
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suitable wages. factory was shut down 
It is well known that 
revolution of the nineteenth century, mand for tires revive 
which substituted factory manufactures surpassed the former h 
for home products, was developed first 16,000 men were employe 
on a large scale in England and that she In 1900 a man in the bitu 


the wealthiest country in the’ mines produced 2.98 tons a 
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world. In spite of the vast accumulation 4.78 tons, an increase 
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an employer controlling capital or by 
the community is a matter of compara- 
tive indifference and depends on whether 
the community or the corporation can or 
will render the service most effectively 
and most fairly to all concerned. We 
seem to be generally agreed that the post 
office, schools and roads shall be admin- 
istered by the community. Water, gas 
and electric power are sometimes fur- 
nished by corporations and sometimes by 
the community. The telegraph is ad- 
ministered by the community in England 
and railways and telegraph are owned 
by the communities in nearly all coun- 
tries of continental Europe. Refined 
sugar and steel are entirely in the hands 


of corporations. 

If we accept the thesis that a stable 
civilization can not long survive with a 
large class of intelligent citizens unem- 
ployed, it is evident that we should 
search carefully for the causes of unem- 
ployment and for permanent remedies. 


Just as it was found that the principle 
of laissez-faire led to great injustice in 
the factories and that laws against child 
labor and regulating the conditions of 
work were necessary, it is very evident 
that new legislation is now imperatively 
needed. 

The three most obvious causes of un- 
employment are: Displacement of labor 
by machines, decrease in the purchasing 
power of the people and failure of 
foreign markets. 

The decrease in the purchasing power 
of the public is due to four important 
causes; the low prices paid for agricul- 
tural products, the cost of the transfer 
of the products from the farmer to the 
consumer and failure to lower that cost 
in proportion to prices paid to farmers, 
the inability of the unemployed to buy 
articles necessary to maintain ordinary 
standards of living and the failure of 
banks and fall in the price of securities 
which have impoverished millions of 
people, rich as well as poor. 
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n the hours of labor from eight to continued in th 
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inges in the hours of labor have been pay the wages of th 
juced in some industries and some _ a definite time after 
its. If corporations will not adopt tory. This would give 
measures voluntarily, it may be- portunity to find other 
me necessary to make them compul- ment. In Minn 
sory administering relief 
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Persons mining bituminous coal work, makes a_ psychologic 


the average, only four days a week. cants and endeavors 


In that and probably in some other in- able to the 
lustries, a very persistent effort should manufacturer 
» made to transfer the younger men to hours—without 
me other industry. Such a policy is wage, the men who would 
mtrary to the traditions of the labor by a machine, the payment 
ions, but here, especially, the prin- displaced men would not be 
of laissez-faire has lamentably Temporary payments to 
broken down and modern conditions de- by machines hav 
ber of cases. Manufacturers who d 
As an emergency measure, the day or _ see the justice of such payments a 
take them 
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rvi 
lled t 
hes 


week may be shortened while the present are not willing to unde 


iourly wage is maintained and the tarily might be comp 


ght 
veekly wage is decreased. This is prob-_ by law, just as it has been ne 
ibly necessary because employers as well forbid child labor 

is employees have suffered tremendous _ tions on hours of labor 

osses during the last three years. It It should certainly 

should be remembered, however, that be- vent, in the future, suc! 

‘ause higher wages are paid in America number of bank 

han in any other country and because’ curred during recent ye 

JU per cent. of our products are sold at been no failures in Canada or Eng! 
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home, any decrease in the weekly wage and we should demar 
‘urtails in a disastrous manner the method for securing 
market for products. As a permanent  positors. The statist 
policy the weekly wage should be main- that private and sta 
tained or increased. In the long run the supervised and 

use for the maintenance and increase of desirable political 
wages, of some of the capital which has, national banks 
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depositors ot a 


ignored and receivers 


by 


a certain proportion of 


> assets in the form of liquid securi- 
ties and close when these assets are re- 
duced to a dangerous point. The neces- 

y for such a provision should be eare- 
fully considered by bank examiners, but 
nothing can take the place of good judg- 
ment and absolute honesty on the part 
of bank officials and intelligent control 
by the stockholders. 


It is estimated that the value of stocks, 


bonds and securities quoted on the stock 
market has fallen $80,000,000,000 since 
the spectacular break in 1929. Our total 
expenditure for the world war, including 
$10,000,000,000 loaned to our allies, was 
only $32,000,000,000. It has been said 
that the losses were only paper losses and 
that the real values back of the stocks 
and bonds remain essentially unchanged. 
However that may be, millions of our 
people have been impoverished and the 
losses have caused a very unjust redis- 
tribution of wealth. This is one very 
important cause of the decrease in the 
purchasing power of our people. 

Several measures are called for to pre- 
vent the return of such conditions. The 
guarantee of the price of wheat during 
the war carried the market values as 
high as $3.50 a bushel. This caused a 
very unreasonable inflation of farm 
values and many farmers, instead of us- 
ing their increased income to pay off 
their debts, went further into debt to 
buy more land. Some of these have lost 
all their property. 
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n 1900 and 869,000 in 1928. In both During th 
300 per teenth century 


ur popu- farms began 
lation increased about 60 per cent. If the time 
the number of students in high schools earlier. 
ind colleges had increased only 6U per families were an ec 
cent. there would have been only 1,360,- 
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no longer true in the 


Some one has suggested a n 


COonsIstet yf bovs an young le! ’ ; ] 
_ ; : , d young 2 4 ( ertainly parents should not 
means that 1,400,000 boys and young 


, families to increase without 
men would now be in the class of un- . . e 
eye : _ . .. sideration of t 
employed instead of being in schools, if . 
~ xan a. the children for w 
the conditions of 1900 still prevailed. ‘b] i. 
nv. : , , sible must live. 
This would have increased unemploy- C: 
. : . ommunism and 
ment by a very substantial amount. 
“ews ._ : . look upon the relatio 
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ean find things which the people want Tent wars. 


and give them employment the American We have many and diffi 
standard of living may be expanded al- learn before we have fair 
most indefinitely. Such things must be genuine cooperation betwee 
discovered in slow detail by men and turers of the same kind 
women who have the vision to see them. tween capital and labor, betw 
Two directions for such dis¢overy may and students, between the 
be suggested. classes and their clients 
There is a possibility of great improve- politicians and the whole peo) 
ment in our dwellings in heating, ventila- such cooperation comes we sha 


tion, conditioning and cooling the air the golden rule into practical 


and in decoration and furnishing. economie matters and sha! 
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The number of well-trained doctors serve those opportunities 
and dentists makes it possible to organize initiative and those high idea! 
elinies with staffs which can furnish a_ sonal service which are 
rood grade of service to people who ean elements in real progress. 
not afford to pay the high prices which Neither capitalism nor commu! 
it is necessary for individual physicians succeed without the acceptance 
and dentists to charge. The physicians golden rule and the develop: 
and dentists will make a great mistake _ spirit of hearty cooperation b 
if they do not seize this opportunity. classes of society. 
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3186 99.85 Let us now | 
at the effect upon 
Every president of the United States, president being in office 
except Taylor, appears in our list. One our associations a1 
non-president, Hamilton, attains the the ‘‘reigning’’ presid 
unique distinction of obtaining two _ part of the period 
votes, thus putting him above three given, and 
presidents who received one vote each part. Obvi usly, 


the list is not t 


and one president who received none t 
(Taylor). No distinction could be made_ rest because he 
between the two Adams or the two Har- About half of 
risons. Both pairs received a very small gathered before 
percentage of the responses. Recency From 1925 to 
in time is seen in the relatively high president, there 
positions of Roosevelt and Harding, but responses for Cooli 

Most notice- 84 out of 1,492 responses. T! 
of responses for Hoover after 


324 out of 1,492. Coolidge | 


es low in the list. 
relatively large percentages 
five presidents in our list 
and the relatively small percentages for cent. while in office, 
all those that follow. The first five abruptly to 
presidents obtain 81 per cent. of the re- Coolidge drops do 
The first three alone receive 59 to 21.7 per 
More than Long live the King 


sponses. eent. 


per cent. of the responses. 





the 


ee 
mbil 
ed 
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university students his name occurs claim may still surround Ri 
ng. His 
] 


} 


ee expla 


more frequently than that of Lineoln. certainly not Hardi 
Do we have here the influence of affee- portance is a _possil 
tive tone? Wilson is, for the present Jefferson and perhaps for G: 
generation, a man with reference to certainly not for Harding and 
whom each one of us must ‘‘take sides.’’ not for Roosevelt. 

One must be either for him or against It would seem, therefore, t 
im. People still , venerate, extol tors governing our associati 
him, or else hate, vilify, execrate him. a stimulus as ‘‘Think of a pr 
About 20 per cent. of educated adults the United States’’ are very 
react in this way. The gradual decline No simple single explanation is 
in percentage in Table II from 21 to Habit or frequent use in the 
18.6 may be an index of the decreasing most important, but contemp 
emotional tone surrounding Wilson. penings (the president in of 
With reference to Lincoln, the same come in to influence us. The 
type of explanation would seem to hold, tone surrounding a name may 


as with Washington. He is one of our’ influence. Recency, in the sense 

most famous presidents, with an assured ing been a president in the r 

historical position. Coolidge shows the seems to have some little in 
hat Was 


The last four responses in Tables I and Lincoln were great, seems 


1 


effect of holding office and losing office. Greatness, in the sense th 


and II all show much smaller pereent- divorced from habit and use, 

ages, but it is interesting to note the little influence, as witness the s1 
stability of all four of these responses. centages for Jefferson and Adan 
No one could have guessed that these Perhaps the most striking thi 

four presidents, Roosevelt, Harding, our little experiment is the stal 
Grant and Jefferson, would have ap- the results. Year 


peared after our most popular ones. after class of students, almost 


Recency may explain Harding and _ percentages of responses 
Roosevelt, but not Grant and Jefferson. viduality or eccentricity of 
And if recency is a factor, where is rare. Our thoughts move 
Taft? Popularity or enthusiastic ac- orderly predetermined manner 





SHALL WE MOVE TO THE COUNTRY? 


By Professor W. C. ALLEE and W. E. CARY, M.D. 


IVERSITY OF CHICAGO 


I 


RE was a time when a man, asked 
he lived in a great city, might re- whether, in 
iT he did so because in the city he 


iid earn a living. The noise and dirt stimulated pa 


this innate s 


d rush of the city he freely admitted, Reduced to 
in the end none of these weighed img, men must 

nst the higher wages that he got or 4mount of air 
1 to get from the mills and stores and in temperat 
ffices that swell the city’s bulk. protection again 


To-day, when so large a proportion of also related e¢ 
working populations of all great humidity : 
ties are unemployed, the economic which 


irgument loses much of its foree. factors 
ly it becomes apparent that some movement, 
ngs are even more important than ground un 
into 


ace 


° + Ll 
‘vy, important though that may be, taken 
that possibly they may be foun requirements 


» easily in the country or the town tence bec 
in in the city. The city is draining Many of 


k into the country, where there is for life normal 
T 3 ; 


still wood in the forests for fuel and 
ere there are gardens that will pro- 
luce food. It may be for the most part 
in unwilling involuntary exit, but there 
ire also those, both in the city and out timulating and de 
it, who have been driven by their four hour Arctic si 

i 


reumstaneces to an intelligent casting only less hav 
up of accounts, in the effort to decide than a continual 
fter a frank survey of the facts whether On the other | 
tide ought ever to be reversed and tain stabilities 
cities resume their mushroom growth crust, not too 
f the last century. earthquakes, is nec 
Some of those factors have rarely been important than 
taken by the city dweller as of prime not too severe 
importance, and yet they are absolutely peated changes. Many 
ssential to life in the city or elsewhere, ments of an environment 
without which life itself is impossible. if not too extreme or 
They lie at the base of all the studies of casional bitter snowst 
the biologist and the medical man. They is not of serious damagi 
do not conflict with a normal social ap- the temperate regions 
petite, for it must be recognized that It is a curious tl 
men, like all other animals, must live the great cities of the 
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equirement 
and only 
it range by 
‘bors, railroad cen 


, . *) ] 
ort raw material 


er. Lie 

for different races. Griffith 

English - Australian - American 
ipl lists as twelve typically lo- 
vi cities of the white rac 
New York, Berlin, Chi 
Perth, Hobart, Capet 
burg, Aberdeen, Toronto and 
Seven are in the northern | 
and five in the southern, but the climates 
1 general, similar; they show 


nd 


of all are, 


a rather high humidity and not too 


severe temperatures, though inclined 
toward rawness rather than mildness. 
The colored races, either yellow or black, 
appear to adapt themselves better to 
another type of climate, and their great 
cities, such as Caleutta and Shanghai, 


have grown up under conditions of 


Our own great citie 
severe climates, but the studies of an- 
other geographer, Huntington of Yale, 
show that toe great constancy of cli- 
mate is also undesirable. The much 
maligned. changeable weather of New 
England is definitely more stimulating 
to workers, at least those of the white 
race, than is the more agreeable climate 
of our Southern States, or of the 
Hawaiian Islands. The greatest volun- 
tary effort appears to be put forth fol- 
lowing small, not too severe changes in 
weather; and our big cities have grown 
up in climates which provide these con- 
stant changes. It seems unlikely that 
even by taking much thought they could 
have been successfully located _ else- 
where. 

It is a pity that, as if to nullify the 
natural climate, we tend more and more 
to control weather conditions within the 
house to one dead level, and to spend 
more time in these artificially created 


conditions. T) 

but the city nan 1S at o1 
sinner and the gre 

high temperatur 

of the common Ame 


house heatin: 


4 of 
tention has 
studies show nat, ther con 
ing equal, low humidities are 
harmful. 
As proof, he 
information on the 
operations in a given city 
to the humidities at which m 


oeeur. Surgeons may | 


e SUDD 
to operate unless there is hoy 
patient’s recovery; and po 
eare is presumably as good 
humidity as another. 
has found that in Boston, 
the highest death rate foll 
tions oceurs at 25 per ¢ 
humidity, when the air is very d 
death rate is distinctly lower 
tive humidity of 97 per cent, 

: 


ly saturated; it is 


of all at the medium value of 


air is practical 


cent. 

A study of deaths from non 
diseases with relation to the hu 
at which they oceur is also inte 
In more than a millon such eases 
United States in 1912-15, Huntingt 
found that there was a definite tend 
toward higher death rates during 
humidities. 

II 

The matter of climate, whet! 
general geographical area or 
climate that he creates in hi 
not yet struck the city man as } 


; 


larly important to him; the cor 
he makes to it are largely uncons 
but experience, often very costly 
has impressed on him that safe wat 
must have. 

A city water supply that will 
cause disease must either be s¢ 
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al purifiers may render the 


though not necessarily pl 
taste. When tl 
» tap water, t!) 


++ 
at 


Provision of 


e water for a large city 


ed to be a private concern, but has 


n relegated to the health department, 


A 


as also provision for sewage dlis- 

Sewage may be mixed with a 
itively large amount of water and 
ptied into flowing streams, in which 
se it is certain to be a nuisance to 
ties farther down the course; or it ma. 
emptied into the ocean where it will 


only be a nuisance to neighboring 
aches, but may return on the tide to 
gue the city from which it came. It 
is probable that the nuisance and the 
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Milligrams of Oxalic Acid Decomposed 


Nov. De Ja Feb Mar. 


A, 
Apr 


AVERAGE INTENSITIES OF ULTRA-VIOLET RADIATION FOR FOUR CHICAGO DISTRICTS AND FOI 


CIALLY CLEAR POINTS WITHIN THE CITY. THE 


DATA WERE COLLECTED IN HOURLY OBSERVA 


BETWEEN 1] A. M. AND 3 P. M. FOR THE MONTHS AS INDICATED. (FROM TONNEY AND D1 


193 


ultra-violet which it might receive. 
Pittsburgh has an especially evil repu- 
tation in this regard. In that city an 
intensive program of smoke abatement 
has reduced the visible smoke over the 
city, but has increased the total air dust 
by 40 per cent. This finer air dust, the 
result of forced draft combustion, is less 
opaque to ultra-violet than is the same 
amount of soot and black tarry smoke, 
but the increased load which the air 
earries would seem to offset approxi- 
mately any advantage gained by more 
complete combustion, in so far as its 
penetration by ultra-violet is concerned. 

The effect of cutting off health-giving 
ultra-violet radiation from the city is 
the more serious since it occurs in the 
winter months when there is the great- 
est tendency to stay out of the fresh air, 
cooped up in the stagnating tempera- 
tures and low humidities of city build- 
ings. The whole sum of winter behavior 


1.) 


‘ 


results in an increase of the deat 
accidents aside, in the winter, 
trasted with the summer and } 
larly late summer. 

But even in the summer Chic: 


be seen from an airplane to lie uw 


vast cloud of gray smoke. This n 
alleviated by modern methods of 
bustion, but it is doubtful if it 
entirely eliminated, even with the 
will to do so, while soft coal is consut 
Some cleaner form of heating, pr 
more expensive, will be necessary b 
the city child can receive the a!! 
round dosage of ultra-violet rays t 
will insure him good straight bones 
high immunity to disease, or the 
worker enjoy the greatest healt! 
vigor. 

The great number of automobil 
city streets present us not only 
our rising quota of accidents, but 
with another source of air pollution 
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re to the tasteless, 0a 


Ss, Carbon monoxide. 


wn that long exposures to 

of earbon monoxide gas 

luee aS severe results as shorter 

to higher concentratio1 S, and 

an exposure may occur in the 

f a street of heavy raffic In 
of the carbon monoxid 

blood of fourteen 


> 


hiladelphia, six showe é -on- supply 
C 


n f 20) To 30 per cen ommereél 


t enough to cause dageato 1n 1orm an iner 
vas sufficient to bring on serious 


f dizziness, headache and 


a survey of the distribution of 

n monoxide in Chicago streets, re 

in 1928, the samples of air were 

not at the center of the street, 

he curb, and not at the ground, 

re the concentration is greatest, but 

t the level a child would breathe, about 
feet from the ground. Under 
nditions a concentration along 

e boulevards was found suffi- 
be a danger to the health of 
rsons exposed to its action over a 
1 of several hours, with an in- 
anger to any person who might 

larly active and hence breath- 

lly and deeply. The air of the 

level of Wacker Drive, a double- 
street fronting on the Chicago 

was found to contain 0.62 parts 

n monoxide in 10,000 parts air; 

of the Loop averaged a sixth 

and the boulevards slightly less 

an that. On this evidence the Chicago 
Department of Health refused permis- 
sion for the taking of air from the lower 
el of Wacker Drive for the artificial 
lation of nei¢ehboring office build- 


IV 
Fresh vegetables, fruits and other 


foods are brought into the 
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made up of successive of ten. 


These po 
decibels ; 
energy 100,000 times that of the thresh- 


+ 


L 


pow ers 


f ten have been named 


. , . . 
50 decibels represents a noise 


wers ( 


old, in mathematical terms 10 raised to 
the fifth power. 

On such a seale a quiet country house 
has a noise value of 25 decibels; a quiet 
50 a noisy New 


or Chicago street 


city street, decibels: 


York 


times noisier than a quiet street, and an 


is a thousand 
airplane engine produces a noise a hun- 
of 


dred times greater than that of a noisy 
city street. 

This is more easily realized if trans- 
lated into human terms. The average 


street noise of a normally busy New 


one third 


York street is said by Dr. E 
make the average perso! 

thi 
those tones that a person o1 


; . 
deaf : 


al it 


1S, 


Tl e noisiest 
hi 


would hear. 
the 


thirds deaf w!] 


average 


person 


ile he 


‘ 
\ 
| ‘ 
nt € 


the city noises at nig 
tenth to twentiet 
one personally acquainted wi 
of 
these statements into stil 


] | f 
i daea 


one 


partial deafness car 


fue 
| mo! 
human values. 

In general these city 
**necessary’’ products of our 
transportation; over 90 per ¢ 
the noises at a busy New Y 





Wk 


, eresti} 


. : 
and breath- 


ind muscular response, and send up 


+ 
ne cere 


pressure of the bl 
spinal fluid; and he feet 1s 
ter if the person under observation 
‘ready in a st 
eusing of at 
inerease the 
rfectly clear tl 
f city life, 
illed stre¢ 
rries produced 
. , 
relaxation a 


nat 
la 


toward de: 
as the automobile 
they have invented win 
es which admit fresh air wit! 
wing street noises to pass, an 


ing materials which effectively absorb 
sound inside buildings, but the expense 
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may not come in contact during a life- 
time. Contact with other individuals is 
the chief method by which diseases are 
transmitted, rather than by any contact 
with bedding, clothing, furniture or dust 
and air. It is well known that indi- 
viduals, called ‘‘earriers,’’ may harbor 
germs causing such diseases as diph- 
theria, typhoid and meningitis, though 
they themselves are not ill. Attempts 
are constantly and successfully being 
made to lessen these dangers. More and 
more we are throwing the responsibility 
of prophylaxis upon delegated authori- 
ties, who administer quarantine regula- 
tions, examine school children at fre- 
quent intervals, conduct educational 
campaigns and, when necessary, give 
free vaccination, toxin antitoxin, anti- 
rabies treatment and protective serums. 
With the complete cooperation of the 
public several of these diseases could be 
wiped off the list completely with the 
knowledge and means at hand. 

One of the most important diseases 
more common in the city than in the 
eountry is tuberculosis, though in IIli- 
nois, for example, in the last twenty 
years, the death rate from tuberculosis 
has decreased more rapidly in the city 
than in the country districts. 

Poverty, and the crowding, poor venti- 
lation and deficient food that go with it 
in the slums of the great cities, has 
doubtless accounted for the difference 
here between city and country. The 
vital connection between income and 
tuberculosis death rate is startlingly 
told in the following table, compiled 
from German statistics, but equally ap- 
plicable to other countries in the tem- 
perate zone. 


Taxab! Number Death rate 
axandie of per 


income persons 100,000 


900-1200 marks 71,526 482 
900-2000 <¢ 48.855 447 
900—3500 21,397 27 

900—5000 8.342 252 


Over 5000 14,323 120 


Tuberculosis has been vig 
bated by cooperating federa 
municipal organizations, wit 
that the death rate from 1 
the United States has been 
eut in half in the last hund 
Whether the greater poverty 
three years will cause the « 


again it is too early to tell, but 
the effect will probably apy 
the city. 


Pneumonia and diphtheria ar 


much more prevalent in cit 
the country, as is enteritis 
dren; whooping cough takes 
probably on account of m 
quarantine. Venereal disea: 
to be much more prevalent 
though this is a statement 
check from facts. It seems fa 
that the greater difficulty 
wholesome amusement in our 
populated areas tends to fav 
tunity for venereal contagior 
Rabies is also commoner 
It is a disgrace to modern ¢i' 
that a disease so readily control 
simple device of muzzling dogs 
the street, should still 
nual toll of life. 
always been closely associa 
tie is hard to break, regardless 
fact that the city is no place 
whatever it may be for his mast: 
so many people and dogs 1 
area it is small wonder that 
are frequent and rabies not 
In England the effect of enf 
zling of dogs has been ele: 


Rabies was entirely extinct in E 


until some misguided human: 
workers succeeded in getting t 
zling laws repealed. Rabies 
peared and increased until the | 
again put into effect, when it 
came extinct. 

Dogs and cats not only carry 
but harbor fleas and other vern 


fleas carry the plague; parrots t1 


psittacosis, and rabbits tularen 
may well be questioned whet! 





tality | 

It m 
easy fi 
person 


LLness 


SHALL WE 


it derived from 


neaitn 


1d by the 


In the country the dog may 


ery useful or almost indispensable 


at he 


njoy reduces to some extent the 


and the greater freedom tl 
hazard; under 
ns of the city 
rn and puppyhood 
igh a short li if istemper and 
and end limp 


stion, heap 


“1 aside by some passing auto 
» keen competition characteristic of 
and to 


1intain social or financial position re- 


‘ity, the struggle to exist 
ts in a number of abnormal physical 


sty 


tions. This incessant drive, made 

re serious by noise, crowding and lack 
f sufficient sleep, is partly to blame for 
that 


and 


increased numbers show high 
heart 


It also accounts for the 


| pressure, other degen- 


+ 


ve diseases. 


itly increased number of suicides 


1 mental derangements, as well as 
ing a factor in family difficulties of all 
egrees of seriousness. The eases that 
re definitely mental have been to some 
xtent provided for; the problem of pre- 
ention has hardly been touched. 

And to the list of 
added traffic and industrial accidents, 


1 the industrial hazards of dust and 


city dangers must 


eat and poison, for which a whole new 
department, that of industrial 
‘ine, has been set up. 


medi- 


There is no question but that the best 
medical and hospital care may be had 
the city, especially in those cases in 
This 

‘act may paradoxically increase the ap- 
irent death rate of the city, since the 
most serious country cases are often sent 


vrhich eost is no consideration. 


to the city hospital for treatment, where 
hey may die and swell the city’s mor- 
tality records. 

It must be said, however, that it is not 
easy for the newcomer to the city or the 
person without previous experience in 
illness to find proper medical care. The 


MOVE TO THE COl 


ie finds it 

where to tur 
In metropo 

three 


agencies, 


tween 
select servile? 
lapping 

the stranger 
ized medical 
information 
tism. The | 
the inquirer 
TIONS. 

It is partly 
seek the gre: 
nected with 
schools, where 
confidence in 
reasonable co 
group practise 
center, seems 
solution of tl 
both to the 
vives an 
maintain | 
but with 
with the 


money 


There 
tions that 
summing: 
density 
and the human dé 
tracted 


in this 
tween the 


attention 


by an Englishman, Far 
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death rate rises directly with the den- 100,000 population, as 

sity of population in a given area, whe 1,390 deaths in rural distr 

due accoun e he laws of g responding figures f 

eral sanitation. for urban and 1,194 
This law was first stated for certain There is evident improve) 

regions in England in 1861-70 and was’ during the ten years 

found later to hold for the same regions more rapid improvement 

for the decade of 1891-1900, with the tricts, but even 

except that on account of improved improvement were 

sanitary conditions similar densities of dren’s and our gra1 

population had only about nine tenths tions the country 

of the effect that had been shown in the lower death rate 

1860’s The pe pulations investigated The city he 

ranges rom 166 to 65,823 persons per fant mortality, 

square mile, which even at the highest yphoid and some 

IS a Ire latively mild degree of crowding. eases, but against 

In the dense Ly erowded districts of New ranged the fact 

York there are 224,000 persons to the fourteen pri 

square mile. lud 


» sienificance of the facts underly- 


} 1 


is law may be partially grasped than urban 


when it is seen that according to United tther, cerebral 
States census figures in the registration higher in the 
of 1910 there were 1,590 deaths per’ stream of country 


MALE — , : FEMALE 


44, Z, 


4Oyrs | SOyrs | Birth | 10yrs! 20yrs! 30yrs! 40yrs! SOyr 


ev TT 
RURAL YK 
LIFE EXPECTANCY FOR 1910 IN THE ORIGINAL REGISTRATION AREA OF THE UNITED STATES. I 
FROM U. S. CENSUS LIFE TABLES). 
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would 
hfe expectancy of 
in if he had been 
red and ’ 


remained 


With w 


life expecta 
general relations hol 
her interesting e 
ng run is the apparent effect of t 
on child-bearing. The ratio of chil 


four 


earing age 


under women of 
1} 
b 


years to 


(20 to 44) is lowest in 


ties of a hundred thousand and over. 


the United States, for native white 


A 


men, 


there are in the larger cities 341 


] , 
dren below age Io! 


four years of 


thousand women of twenty to 


four years of age; in smaller cities 


wo thousand to ten thousand popu- 
po} 


mn the number of ¢ uildren rises to 


and in rural districts as a whole 


ratio stands at 721 children per 


usand which is more than 


uble the city ratio. 


women, 
Among foreign-born women, 
urban, 
toward a larger number of children, and 


tendency 


rural or there is a 


the foreign born of recent immigration 
higher ratio than 
migrated earlier; but there is always the 
difference country and 
‘ity, no matter what the stock. 

The effect of city living upon repro- 
luction is most marked among Negroes. 
In Northern states, where most Negroes 
are urban, they show a much lower 
birth rate than the whites of the same 


show a those who 


same between 


MOVE ‘I 


‘O THE COUNTRY 


money, it 

ClitV Ss defiels I 

we may do well 
The 


knowledge eal 


change. 


group unity and 
on a seale that 

In war time, whe 
fervently that ¢ 


immediate conve 
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Relative Humidity 


CLIMATOGRAPHS SHOWING HOW DIFFERENT CITIES ARE DISTRIBUTED WITH REFERENCI 0 


AS MEASURED BY RELATIVE HUMIDITY AND WET BULB TEMPERATURE. THE SHADED CLIM 


SHOWS THE MOIST HABITABLE CLIMATE FOR THE WHITE RACE, BASED ON CLIMATIC CON 
THE TWELVE LARGEST CITIES OF THAT RACE, INCLUDING LONDON, PARIS, BERLIN, NEW } 


CHICAGO. (MAINLY AFTER GRIFFITH TAYLOR. ) 


NUMBERS 1 TO 12 REFER TO MON 


YEAR AND THEIR LOCATION ON THE CHART GIVES THE AVERAGE WET BULB TEMPERATI 


AVERAGE HUMIDITY FOR THE PARTICULAR MONTH. THE CLIMATOGRAPH FOR CHICAGO 1 
CALLY THE SAME AS FOR NEW YORK. 


large communities or even groups of 


nations will pour man power and physi- 
eal resources into a great cooperative 
effort; but such outbursts of unified 
action are usually followed by a reaction 
toward individualism and economy. It 
does not seem likely that in our time or 
that of our children we shall see any 
such general effort to overcome the 
fundamental handicaps of city living. 
The cities will muddle along, attacking 
their problems here and there at their 
most obvious points, as an epidemic rises 
to point the moral, or some private 
organization of publie-spirited people 
brings sufficiently continued pressure to 
bear on a sore spot. 

There is a growing feeling, which the 
present economic difficulties have accel- 


erated, that the best way to s 
city’s difficulties is to leave tl 
hind; to move to the suburbs 
country or the small town, w! 
surroundings are more wholeso1 
more manageable. 

For the great numbers who 
main in the city it is very well t! 
hold steadily in mind the simp! 
tials to life that we have just be 


viewing: clean air, water and food 


sunlight, warmth, moisture and 
and the avoidance of contagious di: 
and set an individual and ecomn 
course toward securing them. I! 
importance is fully realized there 
come a time when a man will n 


to give seven years of his life for 


privilege of earning a city salary 





gallon 
many 
sunshi 
spun 
well. 





UNDER HIS OWN VINE AND FIG TREE 


By RALPH E. DANFORTH 


WEST BOYLSTON, MAS 


as are sunsl 

an live 

yut alr and water, 

-and plants there 

»’s own vine and fig 

o things, the normal 
ndependent supply 


hundred and twenty year ro rela 


produced 


more elvil zed people 


and clothing on their own land 
‘rr in higher eduea 


ler of | Hol- 


n for women and found 


ve 


7 i 


lary Lyon, a pion 


College, with he 
‘ed food on a stony hillside 
rthwestern Massachusetts, carded 
| raised in her native vil 


» wool into thread, wove this into cloth 


h lothes and bed- 


] 
lage 


>. spul 


nd made or wn €!l 
thes. Our poet, Whittier, on his na 
rm in northeastern Massachusetts, 


lueed most of his own food, 


utumn drove his wagon loaded 
farm produce, which he exchanged at 
lewater on the Merrimack for 
ter supply of salt fish brought there on 
ships from Maine. In my own youth | 
ited mountain regions in North Caro 
| that 


his win- 


lina, wherein families produced al 


they consumed, trading a few items, as 
wool for sorghum or wheat for bee 
their neighbors, and never happier or 
They lived 


f wit} 


yi 


healthier people have I seen. the added 
under their own vine and fig tree, the fig 
being replaced by the apple and peach. 
Of wild grapes they made jelly by the 
gallon for use the 
many apples and peaches were dried in 
sunshine for constant supply. The home- 
spun clothing was coarse, but it wore Mary Lyon an 
well. Woodchuck skins provided shoe- 


soon improv 

around the corner 

but lower 

year around, and fewer grow the 
Where is our abi 


fundamental né 


our own ances 





540 


twenty years ago and for ages unnum- 
bered before then? 

It is a matter of record that some nine 
and one half centuries B. C. ‘‘ Judah and 
Israel dwelt safely, every man under 
his vine and under his fig tree, from Dan 
even to Beersheba, all the days of Sol- 
omon.’’ Those days were long looked 
back to with envy, even though they were 
days of hard work and much additional 
forced labor to support the government 
and carry out its program of construc- 
tion, all of which was added to the care 
of individual farms and gardens. 

Hard work, drought, pests, crop fail- 
ures recurred to the 
man with rosy hopes, but the ideal of 
dwelling under his own source of sup- 
More than two 
time a 


often disillusion 


plies would not down. 


hundred years after Solomon’s 


prophet arose among his people who, in 


describing good things for the future, in- 
cluded ‘‘they shall sit every man under 
his vine and under his fig tree; and none 
shall make them afraid: for the mouth of 
the Lord of hosts hath spoken it.” And 
two hundred years after this prophet an- 
other prophet arose who still painted the 
the ideal future: ‘‘In that day, saith the 
Lord of hosts, ye shall call every man 
his neighbor under the vine and under 
And now, some twenty- 
Solomon’s time, 


the fig tree.’’ 
nine centuries 
many city-worn men and women feel an 
urge to the land again; they want to be 
close to supplies, to live out in the sun- 
shine, to be sheltered by their own living 
trees, to sow and gather their own herbs 
and roots, to drink milk of their own 
cows and water of their own springs and 
burn wood of their own forest and hear 
the cackle of their own hens, even though 
they do not aspire to spin and weave 
their own clothes as did Mary Lyon and 
countless others. 

But in the northern states climate is 
hard. The growing season is short. 
Winter is long and trying to man and to 


after 
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his live stock. Much food m ist 


for man and beast. Barns and 
cost much labor and mon y. M 


ht 


and modern methods lighten 
even of the northern farmer, n 
burden than that of 
farmed the same lands in earlier 


More 


more generous rewards in long 


less 


tions. southern latitu 
ing seasons, larger returns, 1 
shine and less storage for winte1 
variety also can be produced on 
climates. Less fu 
Smaller 
needed. 
tropical climate, or in 
the 
much of the time under 

tree. 

Should the northerner contem 
ing in the tropics there will be 
will try to make him afraid. 
tell him that in the tropies it tal 
to produce food, they will tell t 
One of the many absurd myths ¢ 


in milder 
less 


and 
and 


Final J, 


quired. 
barns are 


tropics, one may 


about tropics is that there one need 
to reach up and pick his food off 
at any time. But equally fal! 
the myth that white men can 1 
well and efficient in the tropics. Ki 
untrue is the general notion that 
consists of either stretches of bu 
sand, with here and there a clu 
palm trees, or else it must be a st 
and impenetrable jungle. There is 
the wide-spread notion that even 1 
ical disease is prevented there st 
mains something indefinable about 
tropics which render it unsuited to ¢ 
ized man. 

It is not my purpose to urge all t! 
who wish productive independenc 
try the tropics. I simply want to stat vice an 
here that I have personally lived 
labored healthfully some years in 
tropics and am acquainted with ma! ne ou: 
more who have done so, even at §s -onditir 
level, although highlands of sev localiti 


exercise 


swimm) 


UNDER HIS OWN VINE AND 


‘n better 
‘he abundant sunshine for 
crops, and the absolutely 
tdoor } 


LPOpIC any Who appre 


IS my own ton 


eXCeSS1VE 
100 degrees F 
id no experlen 


ii do not want such. n the more 


Seats 
tropics which generally preval 


time trying to ascer- 


ide-spread belief 


ter many years of unbroken resi- 
and many cases where there was 
tual increase of strength and efficiency. 
every case where there 
d efficiency it could be traced to on 
three causes: (1) Neglect of wel 
vn precautions against tropi 
Z deliberate 
‘al or temperate life; 
itic exercise. This lat 
least understood of the 
for, contrary to the opinion 1 
just as important to exercise and to forts on 
ercise hard and systematically in the and 
pies as in the North. This I found to 
the seeret of the increase in vigor 
hich some experienced, together with 


» abounding fresh air at all times and 


ly sunshine. By avoiding the trop- glass win 


I 
diseases, which are no worse than much of t 
iny northern diseases, and by avoiding on trees and s 
ce and drink, and by taking plenty of and congratul: 
exercise every day, in athletic sports, money instead 
swimming, climbing or in real labor, any apples for ow 
ne ought to be able to keep in prime money we may 


ondition in any of the ordinary tropical please. Ah ye 
ealities. He would do well to avoid seems to come a 
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oiled system. Somehow industry has its estry. Should aviation be 
times of drought, its pests, its years of cheap and common as som 
failure. And in times of utmost pros- travel from tropics to the 
perity its reaction on our physique, and travel around the world w 
sometimes on our moral life, is not quite commonplace. 
all that one could wish. Under extended communi 
An eminent professor of law in Duke rigors of long winter would 
University has proposed an agricultural only by those seeking wint 
army, with semi-military discipline, in while every day would be a gr 
which whole families of the unemployed for the scientific agriculturist 
might be kept together and trained to culturist, and the manufactur 


earn their own living from the soil. forget that he had ever bee 


Large encampments of such people, in- heat a factory or to make it 
dividuals and families, would be located warm against inclement weat 
on large tracts of land in different parts factory ‘‘hands’’ could have 


of the United States, and under diree- own vines and fig and other 
| 


tion of government experts taught and and be happy in the care of 
compelled to produce their necessities. year around, besides enjoying 
He suggests this as not only better than’ air always freely circulating thr 
the dole, but a real cure for unemploy- the factory. Should business sta 
ment. Too many are ready to say, again occur, the employees w 
‘‘we never can go back to producing all spacious orchards, fields and gard 
we need from the soil.’”” Why not? fall back upon in time of deart 
Under one’s own vine and fig tree many and orchards which could prod 
a life will be spent happily while life thing in every season. Doles w 
endures on this earth. be needed to keep starvation 
For a century there has been a ten- door. Perhaps the old proph 
dency to move certain agricultural ac- right about every man being 
tivities out of such regions as New En- the future under his own vine 
gland into other parts where greater re-_ tree. 
turns for efforts expended might be had. Too many of our office jobs, s 
Some such tendency is noted in other and diverse employments fail to d 
industries also. Summer homes are re- the physical man or woman 
placing thousands of New England strength and vigor. Our race 
farms, not only on the seashore but danger of degenerating, as was 
throughout the length and breadth of clearly by the physical tests gi 
the region. Old pastures are being re- selecting those who were to sel 
planted with pines. Should this ten- the last war. Nothing can wh 
dency increase sufficiently, the region place systematic, daily, outdoor 
would be one of summer homes, timber IF’resh air, sunshine and general 
production and of sufficient gardens and _ cise of the whole body seem to be 
dairies to supply the summer folk. requirement for every healthy pe 
If this same tendency should increase sine qua non of real, abiding, h 
yet more, highlands in the tropics would health. Some people with a great 
be utilized for agriculture, manufacture right of abounding health can s 
and industry in general, while bleaker, do without it, year after year, yet 
winter-smitten regions become increas- lieve they are consuming their 


y 


T } 


ingly used for summer resorts and for- right, and will have less to stand 





IR HIS OWN VINE AND 


systematically, 
ir and sunshine 


1 to 


secret of improving the human 
es In passing on to our off 
much better laws, better govern 
lions, more money 
vigor, brighter 


nds, larger, deeper, purer souls. This 
n best be done by the individual him 


rather than by others for societ 


eo 
‘ 


neral. The individual himse 
‘an conserve, develop the 
traits to transmit 
combine these 
refully chosen mate, t on a 
‘her and better inher! h: ither 
received alone. 
is said that at the Third Inter 
onal Congress of Eugenics it was 
wn that American families are send- 
wice as many children to institu- 
ns for feeble-mindedness as to univer 
es. Negative eugenics and legislation 
be able to help reverse these fig- 


res, and thereby a great good would 


done to society in general; and yet 


e general health and mental and moral 
tatus of the better members of society 
ight not be improving in the least, in 
fact, might be diminishing under indoor 
»and unnatural practises. The hope 
ra better race in future lies with t 
st individuals personally choosing 
normal, health-building lives, 
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man has departed 
and her laws, and thinks 
himself above law and an exception t 
the laws of all animate nature, which he 
considers beneath him and a thing apart 
from himself, is one of the most erying 
mistakes to which human judgment is 
prone. 
Fruit trees store up energy in the 


] 
} 


he bark, gradually prepar- 


eells below I 


ing for the great ordeal of producing a 


erop. The wheat plants in the field ex- 
pend all they have in producing man’s 
staff of life. They die in the act, as do 
myriads of other creatures. The wild 
birds go through a long time preparing 
for their periods of parenthood. Man, 
on the contrary, cares little how he 
throws the Orc! of sacres life. He is 
superior, he thinks, to all nature, why 
be governed by its laws. Is not the im- 
pelling urge within him sufficient proof 
that it is wise and right to follow it 
blindly ? Why is not life enriched and 


) 


beautified by the more self-expression ! 
Expression in what, for what, and to 
what purpose, may we ask? 

The vine and the fig tree have lessons 
to teach the men who live happily and 
toil beneath them. 

It seems almost a pity that those who 
would like to choose their own heredity 
ean not do it. Several things ean be 
done, some of which favor the offspring, 
while others improve only the person 
doing them. One may choose about 
half of the heredity of one’s offspring. 
One may avoid great waste of energy 
through anger, sex and fear. One may 
steer clear of racial poisons and of many 
diseases which not only greatly damage 
self but lower the vitality of the off- 
spring.’ One may choose, among the 
many hereditary traits one has received, 
which ones shall be developed and stimu- 
lated and which shall be suppressed or 
inhibited. One may surround himself 


with an envir 

self and for offspring 
ates of the hi: 

consumed sparing!) 

ideal location, 

scenery. One 

beautiful, pure, no 
only and always 

and disciplinary factors 
improve one’s entire pers 


ing looks, health and hapy 


] 


may fill the heart 
of the kind whi 
progress. 

If horticulture 
it may make a m 
tion. The plant 
mal setting for ma 
mal world. Not] 


1 
| 


wholesome than living and wor 


forest, orchard and garden 
fruits to fit every palate and e' 
Most of the choice fruits ar 
known outside of 

Some may question this last 
since most of splendid fruit 
perate zone are pretty well 
the temperate parts of the 
many tropical fruits ar 
grown around the tropical 
there are literally hundreds 
tropical fruits which have 1 
videly dispersed. And man) 
fruits are capable of great im} 
in the future under the care « 
eulturist and plant breeder 

of names of the tropical fr 
desirable would astound the av 
son, even in the tropics. 

Our first and most versatile pr 
pronounced agriculture the most 
ful and useful occupation. He w 
ticulturist, animal breeder, agr 
importer of new plants, trees 
mals, and an experimenter of t 
order in his day, a real pioneer 
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experiment s 
vocation. 
What better thai 
’s leisure with t 
s is likely to 
sed leisure 
s to hang 
ver, higher 
ib with. 
The home with 
well b 


’ 4 1 eae 
needa not be ext 


d not be sp le 
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THE NEW KIND OF MATTER: ELEMENT m obvi 


ZERO OR NEUTON petiyy 


istS aS a 


. yndin: 


By Dr. W. D. HARKINS 


PROFESSOR OF CHEMISTRY, UNIVERSITY OF CHICAGO 


Neutr 

1932 in 

THE year 1932, which has just closed, serves as a nucleus, around which t ment bh 
will always be memorable in the history gathers very quickly a diffuse shen a 
of human progress as that in which aura of negative electricity. 1 bombart 
Neuton, the most remarkable of all the cleus, together with the surr about 0 
known kinds of matter, was discovered. negative cloud, constitute what The ex 
Like all the earlier fundamental types monly known as an atom, the Irene 
of matter called elements, neuton is which has a volume a millio Madam 
made up of atoms, but these possess a_ times as great as that of the nu Joliot, | 
remarkable, previously unknown charac- alone. It is usually considered that neutron 
teristic—that is, while they are like all diffuse cloud which collects ar 1 wick of 
other atoms in being electrically neutral, positive nucleus of an atom is mad That 
they are excessively small. Thus they of negative electrons. The number lium ¢é 


are so minute that more than a million- these is determined by the charge 


in 191i 
million of these new atoms, or neutrons, nucleus. Thus the lightest ordi: erepanc 
could be contained in the volume of any’ atom is that of hydrogen, the elect: helium 
ordinary atom and still leave some space cloud of which consists of onl) oped a 
which is not occupied. Since a neutron negative electron, which is held b: atomic 
has about the mass of an ordinary atom equal positive charge on the prot even 1 
this means that its density is excessively which serves as the nucleus of thi: numbe! 
high. Thus if a lady’s thimble could be The number which gives the value of t The s 
filled with the neutrons in contact, the total positive charge on any nuc which, 
material in it would have a weight and also the number of electrons i) should 
greater than that of all the warships of surrounding cloud, is called the ator the act 
all the navies of the earth. number, and this is 2 for helium, 7 discre] 
However, this new material could nitrogen, 8 for oxygen, 26 for iror berylli 
neither be held in a thimble nor in _ 79 for gold. helium 
a heavy tightly sealed metal box, since All these elements have chemica a neut 
it passes easily through any known physical properties which are mor ticle « 
material. That is, these neutrons are so_ less repeated by other elements. 1 hydro 
minute that they pass very readily sulphur (16) is somewhat like oxyg to con: 
through other atoms without producing (8), and silicon (12) is somewhat electre 
any disturbance or indeed any notice- carbon (12). of the 
able effects. Not so, however, with element ; very { 
Other particles of somewhat the same _ which is totally different from all Not 
size and weight as neutrons have been other elements, just as the number : neutrt 
known for two decades, but they have is different from any positive v prope 
always been charged with positive elec- number. Since the nuclei of the ator kins 
tricity. Any such positive particle of this element carry a zero elect (June 
D4} 
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ge they are neutral, which suggested 
the atoms be called neutrons. 

The neutron, unlike other nuclei, at 

ts to it no eloud of 


negative elec- 

ons. This remarkable characteristic Is 

bvious result of its electrical neu- 

ity. The minute size of this atom is, 

, due to the fact that it always ex- 

ists as a nucleus alone without any sur- 
unding electronic cloud. 

Neutrons 

1932 in the rays sent off by the light ele 

number 4 


were discovered early in 


ment beryllium (atomic 
yhen a small piece of this material was 

mbarded by helium atoms flying at 
about nine thousand miles per second. 
The experiments were carried out by 
Curie Joliot, the daughter of 
Madame Curie, and her husband, M. 
Joliot, but the fact that the rays contain 
neutrons was first recognized by Chad- 
wick of Cambridge, England. 

That the nucleus of an atom of bery!l- 
lium contains a neutron indicated 
in 1915 by a curious arithmetical dis- 
crepancy. According to the hydrogen- 
helium theory of atom building, devel- 
oped at that time by the speaker, the 
atomic weight of any light element of 


T 


rene 


was 


even number should be twice its atomic 
number, general true. 
The was beryllium, 
which, since its atomic number is 4, 
should have the atomic weight 8, while 
the actual weight is 9. To explain the 
discrepancy it assumed that the 
beryllium nucleus contains not only two 
helium nuclei, each of mass 4, but also 
a neutron, or electrically neutral par- 


and this is in 


single exception 


was 


ticle of (very nearly) the mass of a 
hydrogen atom, which seemed probably 
to consist of a closely united proton and 
electron, while a hydrogen atom consists 
of these same two particles relatively 
very far apart. 

Not only was the existence of the 
neutron predicted but also its mass and 
properties were given in 1920 by Har- 
kins (April 12) and by Rutherford 
(June 3), both of whom assumed the 
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nuclei, lé iese al 
When a beryllit 
a helium atom 


line thousand 


may be emitted 

per second 

thousands of 

producing any ap 

chance it strikes the nue 

an atom in tl 

effects may be obt 

be revealed by photograp! \ 
Atoms which 

rate of ten thousand 


move through air 

miles a second may 

be made to produce tracks, which ay 

pear as brilliant white lines, by means 

apparatus devised by C. T. R 
An electron 
line; a 


of an 

Wilson. 
crooked 
straight 
heavy straight or slightly 
Neutrons are the only at 


proauces a aott 
hydrogen atom, a 
and 


line; any ot 


duce no tracks at all. 

If a fast helium atom hits 
or center of a nitrogen at 
track of the helium atom 
two tracks, one fine, 
that hydrogen has been prod 


and much 


very 
one shorter 
which shows, fr 
tracks, the angl 
volved, that an at 
formed. 
converted into hydr 


Thus he 


which involves both a disint 


a synthesis of an 
dreams of the al 
this 
mass. 
The neutron p1 


process ener 
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apparatus, but when moving at the rate 
of about twenty thousand miles a second 
it may collide with the nucleus or center 
of a nitrogen atom. In this case Dr. 
Feather that the neutron 
adds itself to the nucleus, which splits 
in two; into an atom of helium and one 
of boron, Harkins, and 
Newson have also secured photographs 
of such disintegrations and find that the 
nuclei seem to exhibit different definite 


has shown 


while Gans 


energy levels or quantum states. 
Whenever a neutron itself to 
another atom mass is lost and converted 


adds 


into energy, and this gives a high veloc- 
ity to the fragments of any atom which 


may be disintegrated. 
A simpler case to discuss is the addi- 
tion of hydrogen to a heavier atom. It 
will be seen that heavy atoms, like my 
listeners, do not like decimal fractions. 
The weight of a hydrogen 
1.0078, while the weight of a 
a whole 


atom is 
heavier 
atom is in general number. 
Thus, if a hydrogen atom is added to a 
heavier atom, such a fluorine of weight 
19, a neon atom of weight 20 is pro- 
duced, and the mass 0.0078 is converted 
Thus the decimal part of 
the mass of a hydrogen atom loses the 
This small 
represents a large 
amount of to the 
action of seven million volts on an elee- 


into energy. 


form of ordinary mass. 


amount of mass 
energy equivalent 
tron. This energy causes the neon atom 
to be unstable, since it can not hold this 
excess of energy, so it splits apart into 
two parts, presumably into an atom of 
helium and Such ex- 
periments were carried out in 1932 by 
Cockcroft and Walton. 

The amount of energy which should 
be liberated in such a transformation of 
hydrogen was caleulated in 1915 by 
Harkins and Wilson by the use of Ein- 
stein’s relativity equation, which indi- 
cates that one gram of mass is equal to 
a number of energy units (ergs) equal 
to the square of the velocity of light in 
Harkins and 


one of oxygen. 


centimeters per second. 
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Wilson showed that 
ergy 


the amount sented 
given by the conversion _ wn, § 
pound of hydrogen into a heavier oi mol 
gives in general as much energy 
burning of ten thousand tons of 

Since hydrogen can be boug 
cent a pound, coal at five dollar 


million 


nndame 


Lu 


costs five times more 

energy produced than hydroge 
difficulty in the use of this atom 
formation of hydrogen as a so 
lies in the small size of 
nuclei. Thus both the 


hydrogen atom, which acts as a | 


power 
nucleus 


and the heavier nucleus, which mu 
hit, are so small that a great 
hydrogen nuclei must be fired fron 
electrical gun at high speed, in order t lume 
obtain a single nuclear collision, or Whe } 
All the hydrogen nuclei which d 
hit are wasted. 

The experiments of Cockcroft sist me 
Walton show that the magnitude of 
energy actually produced is just t! 
ealeulated by Harkins and Wils 
equivalent to 7 million electron \ 
This thus serves as a confirmation 
Einstein’s equation developed from 
special theory of relativity. 

Thus it is found that atoms, sue 
neutrons and hydrogen atoms, w! 
have a decimal fraction in their ator 
weights (hydrogen 1.0078, and the n 
tron 1.0067), lose this decimal part o! the cor 
the weight when they unite with fame a, 
heavier atom, and the large amount Poets 
energy thus liberated disintegrates t! achieve 
atom which is temporarily formed sect.”’ 
Usually the atom splits into helium and admit 
whatever else is left. unanin 

However, the decimal bers of 
helium atom is relatively small a: iting t 
amounts to less than 2 million electro: ties in 
volts, so fast helium nuclei often add atolls, 
themselves to other nuclei on collision visible. 
and thus build up heavier atoms, sinc To-d 
the atom which is formed is either abl with fF 
to hold this smaller excess of energy, or tant 1 
else it is liberated as radiation. plants 

Just how important a particle is rep- the ec 


neutron 


crowing 


[This po 
years a: 


levelop 


PL 


SINC] 


mass of 
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resented by the neutron is not entirely 


wn, since it was discovered only a 

the most 

known are 

the proton 
neutral 

a proton and 


vy months ago. However, 
fundamental particles now 
he electron negative 

the 


may be (1 


sitive), and neutron 


neutron 


electron united with an energy of 
t a million electron volts, or (2) a 


particle, 


re fundamental neutral 
‘+h, when combined with a positive 

At present 
be somewhat 
that it 


electron, 


ecetron. becomes a proton. 
known facts seem to 
the 


and an 


re in accord with idea 


onsists of a proton 
it is, that its composition is the same 
of a hydrogen atom, though its 

\ lume is excessively less. 

Whe possible creat significance of the 
neutron is emphasized by the rapidly 
erowing idea that all atomic nuclei con- 
sist merely of neutrons and protons. 
[his possibility was indicated about ten 
years ago in connection with a formula 
and by the 


leveloped both by Masson 


PLANTS THAT FORM REEFS AND ISLANDS 


By Dr. MARSHALL A. HOWE 


W YORK BOTANICA ( 


ASSISTANT DIRECTOR, THE NI 


SINCE Charles Darwin, 


the corals have enjoyed a world-wide 


the days of 


fame as reef-builders or island-formers. 
Poets have acclaimed the wonderful 
achievements of the ‘‘lowly coral in- 
Scientists, while unwilling to 
that 
unanimous in accepting them as mem- 
bers of the animal kingdom and in ered- 
iting them with very important activi- 
ties in the way of building up islands or 
atolls, where once only salt water was 
visible. 


sect.’ 


admit corals are ‘‘insects,’’ are 


To-day, however, we are concerned 
with plants that are active and impor- 
tant in the Some of these 
plants have a superficial resemblance to 
the corals, and the earlier naturalists 


Same way. 
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speaker The 
represents the ¢ 
nuclei has beer 
by Heisenberg 
physicist 
The mit 
are appa 
proton, 
with a 
the neutro 
the form of 
nuclei are 
which may 
and protons 
While before 
neutron there 
to a few to n 
should exist, 
tence and of the 
to other nuclei 
few years, a remal 
only upon the science « 
tion of matter but 
lated philosophy 
influential 


also 
W hich 


during the last 


did not 


groups clearly 


always 


members of the 
botanists as the algae 
tate lime from the 
and sometimes bec 
stone-like as the e 
fact that plants, at 
places, are fully 
corals in reef-build 
has received no 
until 


ning of this belief 


rather recent 
may be 
publication, in 1904, of the repor 


tt pa 
LL@e ( 


Reef Commi 


London. This 


Coral 
Society of 


particularly with the island 


futi, of the Ellice Islands group 
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‘*South Seas.’’ Funafuti was selected 
for intensive study by this committee 
because it was believed to be a ‘‘typical 
eoral island’’ or atoll. Borings were 
made at various points, one of these to 
a depth of more than 1,100 feet. The 
up by the drill were 
analyzed and the different organisms 
contributing to the upbuilding of the 
island were listed in order of their rela- 
tive importance. The first rank was 
given to Lithothamnium, meaning ecer- 
tain lime-secreting plants belonging to 
the group known as the red algae. The 
second rank was assigned to Halimeda, 


cores brought 


meaning certain lime-secreting plants of 
the green algae class. Third rank was 
given to the Foraminifera, a group of 
microscopic organisms belonging to the 
animal kingdom. The fourth rank went 
to the corals. So Funafuti is appar- 
ently ‘‘a true coral island,’’ in the up- 
building of which the corals have played 
a minor part. The fact that the inves- 


tigators, in this case, were for the most 


part zoologists, should relieve botanists 
of any possible suspicion of trying to 
fileh the coral reefs and islands away 
from the zoologists! There should 
doubtless be a new name for ‘‘coral 
reefs’’ that are not coral reefs, but 
words and ideas that are once imbedded 
in the mental processes of Homo 
sapiens are difficult to dislodge. ‘‘ Algal 
reef’’ and ‘‘algal island’’ lack the 
poetry, tradition and euphony of the 
well-established names, even though the 
latter may be misnomers. That Funa- 
futi is not an isolated instance of the 
dominance of the plants in this field is 
indicated by the observations of Finckh 
at Onoatoa, of Mayor at Rose Atoll, of 
Setchell at Tahiti and Tutuila, of Pol- 
lock at Oahu and J. Stanley Gardiner at 
the Chagos. 

Finckh has stated that a certain 
‘*nullipore’’ (an old name for one of the 
coralline algae) ‘‘is actually the reef- 
former at Onoatoa’’ in the Gilbert 
Islands. Mayor, writing of Rose Atoll, 
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in American Samoa, says: ‘‘T noot 
visible rock of the atoll uae 
largely of Lithothamnium that rate it 
eall it a ‘Lithothamnium atoll’ ; -d anil 
than a ‘coral atoll.’ ’’ i 1 an 

Setchell, after a visit to Tahit om the 
South Pacific, states that ‘‘T), - te 
spicuous reef-former, both on 1 ' 
rier reefs and on the exposed r 
reefs, is Porolithon 
organism with a rather long Greek | 
is a hard rock-like plant. 

J. Stanley Gardiner, distinenis 
British zoologist, after an expediti 
the Chagos Islands in the Indian 0 
wrote: ‘‘The reefs of the Chagos 
no way peculiar save in their extraordi 
nary paucity of animal life... . H 
ever, this barrenness is amply compen- 
sated for by the enormous quantity 
nullipores (Lithothamnia, ete.) encrust 
ing, massive, mammillated, columnar marine 
and branching. The outgrowing Coral 
ward edges of the reefs are practically Dr. T. 
formed by their growths, and it is 1 
too much to say that, were it not for t! 
abundance and large masses of these 
organisms, there would be no atolls wit from lo 
surface reefs in the Chagos.’’ at leas 

Pollock, in a rather recent paper 
the fringing and fossil reefs of Oa 
the best-known of the Hawaiian Islands, 
States that ‘‘the organisms chiefly con- 
tributing calcium carbonate to both fos- 
sil and fringing reefs are corals and 
coralline algae. The algae contribute 
more than the corals.’’ 

Bermuda was commonly considered 
coral island, until the studies of Alex 
ander Agassiz and Henry B. Bigelow 
indicated that corals have played 
rather minor part in its formation. 

Your speaker was once becalmed, 
nearly so, for two days out of sight of 
land in a small sailboat on the Bahama 
Banks, where, for many miles, the wat: 
is only from ten to one hundred fe 
deep. Except when agitated, the wate! 
on these banks is of crystalline clear- 
ness, and when a calm leaves the surfac: 


n ( bser 
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1s smooth as a mirror, it is very easy for 
observer in a boat to get a rather ac- 
ate idea of the nature of the plants 
animals growing on the compacted 
the bottom. 
y then note that the corals are rare 
the Bahama Banks that the 
me-secreting algae are very abundant. 


and rubble at One 


and 


There are, however, doubtless such 


ings in the world as coral reefs, the 
pbuilding of which has been due chiefly 

corals; a notable example of such 
seems to be the famous Great Barrier 
Reef on the northeast coast of Australia. 
But there is increasing evidence that the 
jtolls, reefs and low islands of the Cen- 
tral Pacific, long considered the classic 
examples of the results of the activity 
if corals, are in a dominant way monu- 
ments to the long-continued growth of 
ime-secreting plants belonging to the 
marine algae. 

Corals thrive in rather shallow water. 
Dr. T. Wayland Vaughan has stated 
that 25 fathoms is the greatest depth at 
which reef-building corals work effec- 
tively. The coral-like plants flourish 
from low-water mark down to depths of 
at least 100 fathoms—a depth four 
times as great as that enjoyed by the 
The corals are confined to the 
The stony 


corals. 
warmer parts of the ocean. 
eoral-like algae are found not only in 
the tropics but occur also in great banks 
off the coasts of Norway, Iceland, Green- 
land, Spitzbergen and Nova Zembla. 
In the tropical Dutch East Indies, Dr. 
has described and 
photographed reefs of coralline algae 
exposed at an extremely low tide and 
stretching away 
reach.’’ 

Neither the corals nor the lime-secret- 
ing sea-plants can survive for any great 
length of time above the low-water 
mark. When the corals and coral-like 
plants, working together or more or less 
separately for centuries, have built up a 
mass of limestone rock close to the sur- 
face of the sea, the red mangrove tree, 


Weber-van Bosse 


‘‘as far as the eye can 


{ RADIO TAL 
Wlth Wo! 

aquatic 

boring, 

pears 

water 
spreadins 
form an 
driftwoor 

and inorg 
sort of mudd 
other aquatic 

the flowering or seed 
in the course of time 
that is 


Some of the 


soil adapte 
land. 
smaller craft along 


ern Florida say 


islands have appe 
memories. Sometimes 
ual rise of the se 
abrupt upheaval th: 


a wave-swept reel 

remote geological ages, as is well known, 

there have been mighty upheavals that 
lifted 

present out of the seas of the 


Your 


the privilege of examining specimens of 


have mountain ranges of the 
past. 
] 


] ] 
Speaker has recently enjoyed 
ancient reef in the 


Bar 


limestone from an 


Coast Santa 
This 
Eocene age, recently 


ford n 


about 225 feet 


Range Mountains of 
bara County, California 
limestone of 
tigated by reologists of Stan 
versity, is said to be 
thick. Although 


feet above the present le 


now more than 3.000 


} 


this reet consists ver’ 


mains of lime-secret 


microscopic cell-structure 
fully preserved, though 
le up chiefly of 


of the Foraminif 


with 
parts of 
mac 


posit are 


lime-secreting animals 


era group. No corals are found 


is a somewhat similar marine 
now high and 
Mountains in 


There are 


northern 








552 THE SCIENTIFIC MONTHLY 


It is of interest and importance to 
note that most of the coral-like sea- 
plants contain large quantities of mag- 
nesium carbonate as well as of calcium 
varbonate, while the corals are notably 
deficient in magnesium. It seems highly 
probable that the magnesian limestones, 
known technically as the dolomites, owe 
their origin to the chemical activity of 
plants, that is to say, of aleae. The re- 
searches of Willstiitter, eminent organic 
chemist of Germany, indicate that mag- 
nesium is an essential element in chloro- 
phyll, the green pigment characteristic 
of all plants except the fungi and bac- 
teria. The association of magnesian 
limestones with the chlorophyll-bearing 
lime-secreting plants seems perfectly 
natural and logical. 

In addition to the rather large, easily 
seen lime-secreting plants of the sea, 
there are also in our fresh-water streams 
and lakes and in hot springs microscopic 


algae, mostly belonging to 
known as the blue-green ero 
precipitate lime when growing 
that is more or less charged 

of lime in solution. There is a 
erable amount of evidence, not 
altogether incontestable, t 


minute aleae were the produ 7 
extensive deposits of lime 1 
found among the sedimentary I 
the earliest geological ages 
searches of the late Dr. Char 
Walcott in the Rocky Mountains 
David White in the Grand Cam 
of Professor E. S. Moore in C 

of special significance in this com 
But that is another story. F 
we rest with a reaffirmation of 
lief that in the formation of ma: 
not most, of the so-called eoral ri 
islands, lime-secreting plants—the 
—have contributed more than hay 
corals. 


BORDERLINES OF SANITY 


By Dr. NOLAN D.C. LEWIS 


DIRECTOR OF CLINICAL PSYCHIATRY, ST. 


In these times of shifting values, 
heavy financial losses, forced struggles 
for vital existence and increasing com- 
petitive activity, including disconcert- 
ing noises from all kinds of machinery, 
the result of the so-called ‘‘machine 
age,’’ the nervous and mental organiza- 
tion of the human being is called upon 
to carry an unusually heavy environ- 
mental load, a burden which at any time 
may strain the individual to and beyond 
his capacity to stand the situation in 
which he finds himself. The actual dan- 
ger to mental health inherent in such 
situations, while an important factor, is 
perhaps no greater than the devastating 
fears and apprehensions engendered and 
enhanced in those, who under the addi- 
tional stress are developing pernicious 
habits of self-serutiny, which tend to 


ELIZABETH HOSPITAL, WASHINGTON, | 


overrate the significance of simp 
tal fatigue or to misinterpret cur 
shightly abnormal mental traits as 
of an unsound heredity or of a p 
disturbance of mental integrity. 
Man, in common with all other 
things, is an adaptable being tr) 
preserve his organic unity and 
rium; and in spite of the fact that 
controlled to a large extent by prin 


stinective impulses, as hunger, 


fear, aggressive trends and love 
ings, which have to be adjusted 
laws of his complex society, he has 
eeeded by and large in this typ 


adaptation. Man is entirely a part 


nature, and nature does nothing by 


dent or by chance, but only by means 


universal principles. From the b 
ning of life until death the one 
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sent factor in a living being 1s 
lless adaptation, which includes 
» best expressions ot the creative s 
life; all in art, music, the drama, lit 
ture, the great mechanical inven 
ns, the profound scientific hypotheses 
| the various systems of philosop! 
| religion. 
Man is the outcome of a 
itionary process, during the 
ich the physical organs and the men 
capacities and tendencies have devel 
d together. Therefore, any division 
traits into ‘‘physical’’ and ‘‘mental’’ 
only a convenient artificial designa- 
n for the purposes of studying certain 
ects. The person is a unit in spite of 
» complexity - each self is a unit in the 
group to which it belongs, and the wel 
fare of each individual is most inti 
mately bound up with this group 
Therefore, human society is one of the 
most, if not the most, important features 
* our natural environment, and the 


} 


mental state and capacities play the ma- 


r role in the adjustment to these 
rroups and societal situations 

The basie qualities of mind are ap 
parently universally the same or very 
similar. The mind of primitive man, or 
t so-called savage, works after the 
same fashion, just as keenly and accu 
rately as that of an educated man, the 
principal difference being in the store of 
facts. The primitive mind is more apt 
to reason from false premises, as the 
knowledge acquired is different from 
that characterizing the civilized edu- 
eated mind, but aside from the content, 
the psychological mechanisms are prac- 
tically identical in their behavior, a 
similarity which naturally holds good. 
with a few exceptions, into the realms of 
mental disorder. 

Until comparatively recent times in 
terms of history, the idea that mental 
disorder was a state entirely different 
from mental health was universal 
among physicians, as well as among 
people in general. But it has been 
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der, so great is the difference in the ways 
people express their painful or joyous 
feelings or conduct themselves in their 
adjustments to the various situations in 
life. Neither a great exaggeration nor 
a marked suppression of feelings, opin- 
ions and beliefs is in itself abnormal, 
because such a degree of activity may be 
normal and characteristic for one per- 
son in certain settings and definitely 
pathological in a person with a different 
set of characteristics. The matter of 
abnormality can be decided only by a 
study of the particular case, taking the 
total life situation into consideration 
along with the habit patterns in an at- 
tempt to determine just how far the 
total psychic accomplishment has devi- 
ated from its original or from its aver- 
age efficiency. 

For many years the so-called ‘‘degen- 
erative signs’’ were held to indicate the 
existence of mental abnormalities. 
These signs or stigmata include peculi- 
arities in the shape of the skull, palate, 
ears, hair distribution, and some kinds 
of ‘‘birth marks.’’ But numerous 
scientific studies have shown that, aside 
from an abnormally small skull, which 
means an abnormally small brain as 
found in some types of feeble-minded- 
ness, these signs of degeneration are not 
reliable, having little, if any, bearing on 
the question; since they may be present 
in persons of perfect mental health or 
may be absent in those with advanced 
constitutional mental disorders. 

In our social organization a person is 
supposed to allow himself to be guided 
in his contacts with his fellow beings by 
the accepted reasonable motives, and at 
the same time be capable of safeguard- 
ing his own interests. We assume that 
every person who has developed and 
been trained in the accepted ethical 
views and notions of our social state 
shall have acquired the necessary moral 
concepts by which to direct his own con- 
duct. Any radical departure, in speech 
or action, from these laws of society, 


particularly if it interferes at all serj 
ously with the supposed welfare 
others, places a person at once u 
the suspicion of having mental disord 
antisocial or criminalistic tenden 
and should he persist in this behayi 
he is eventually segregated in a hos; 
for mental disorders or a prison. 
evaluating these situations one mu 
recognize that just as upon the one | 

not every act of a mentally abnormal! 
dividual is abnormal, so upon the ot! 
hand the capability of acting accord 

to the recognized and accepted right a: 
wrong principle is not always present i 
the normal. Morbid emotions, ideas a: 
impulses may at any time conflict 1 
only with the power of acting correct]; 
but even with the recognition and appre 
ciation of the social and personal obliga 
tions in the situation. Such emot 
and impulses originate in the une 
scious part of the mind, and while it is 
a contradiction in terms to speak of 
**unconscious’’ idea or feeling, it is n 
illogical to talk about unconscious 
dencies and drives to action, whic! 
create behavior problems outside of t 
usual control of the individual’s con- 
scious desires. In any given situatior 
the possible influence of these factors 
should be known by people in general, 
and they must be acted upon intelli 
gently by physicians and jurors in par- 
ticular, to determine whether a person 
is entirely deprived of the use of his in 
tellect or whether he is merely incapable 
of adjusting his actions to the demands 
of circumstances. 

Along the borderlines of sanity, w 
find states in which mental disease is 
only partly developed, and those in 
which the peculiarities and inadequacies 
are only paroxysmally present; and als 
many states of disorder which are r 
vealed only through the writings a1 
art productions of the individual. \W 
frequently hear geniuses referred to as 
borderline types, a statement which 1s 
true only in definite individual in- 
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ss, There is no reason why a 
is should not develop a mental dis- 
r, or a person having a mental dis- 

the but 
geniuses as such pathologic ; 


they are progenerates, people endowed 


traits of a 
not 


SHOW 


renlus, 
are 
superior faculties, great energy, 
tremendous capacity for work, a combi- 
nation that ean be defined only in terms 
f its own unique mental and tempera- 
mental processes, traits, qualities and 
products. 

It should be recognized from the very 
are 
compan- 


beginning that many children con- 
stituted differently from their 
ms of the same age, and may not be 
able to adapt themselves to the general 
mould, but we should not consider every 
child in danger of a mental disorder 
whose psychic demeanor differs from 
that of his companions, as not infre- 
quently to the astonishment of those 
who have anticipated trouble, these 
peculiar children later become the re- 
nowned members of human 
Children with extraordinary capabilities 
may be just the ones who rebel against 
restraints and systems of education and 
training, modeled according to some 
established plan, while model children 
are sometimes the ones with an intelli- 
gence adapted to and not exceeding the 
demands, or with dwarfed talent, or 
suffering from a lack of opportunity for 
development of their capacities. Some 
persons seem to be congenitally 
sessed of an individually defined life 
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SCIENCE IN CHICAGO 


By AUSTIN H. CLARK and LEILA G. FORBES 


U. 8. NATIONAL MUSEUM 


‘THE time is not far distant when eul- 
ture, civilization’s chief adornment, will 
give an added lustre to Chicago’s fair 
fame; and the height of her buildings, 
the size of her grain elevators, and the 
reports of her slaughter houses will be 
of secondary importance as compared 
with the scientists, artists, scholars and 
musicians she has fostered.’’ So wrote 
Joseph and Caroline Kirkland in 1894. 
As far as science is concerned, that time 
has now arrived; Chicago has become a 
most important center for all types of 
scientific work, and for many types the 
most important center in America. 

As the main front door to the vast, 
rich, unsettled regions to the west, the 
land of opportunity and hope, Chicago 
in the early days was naturally almost 
entirely concerned with things material 


of life and the desire to ex; 
mysterious fields lying beyond thy 


of common knowledge begin to 
themselves. 

The desire for cultural advar 
and for scientific research is always 
ticularly strong in a community) 
over a period of years the peop 
tention has been more or less seve) 
concentrated on things materia 
besides this, an interruption of 
tural continuity in the history of 
munity enables that community 
the reestablishment of cultural 
rather upon the resuscitation of that 
tural factor which, no matter 
severely it may be suppressed, can ne\ 
be eradicated—to build up a cult 
and a scientific structure which sh: 
a new and virile growth free fro 


and practical. It was a typical frontier limitations and traditional inhibit 


city, living close to the fundamental 


that in the older communities so 


necessities of life with little thought of operate to retard true cultural progr 


anything beyond making the most of 
its commercial opportunities. Extremely 
active in all lines of work bearing di- 
rectly and immediately upon their daily 
lives, the people of Chicago were in those 
early days in a state of cultural abey- 
ance. 

Cultural abeyance rarely is of long 
duration. The human mind seems to re- 
quire something beyond a mere routine 
existence; it is not satisfied with the 
simple planning day by day of ways and 
means for securing the fundamental 
necessities of life, or even the material 
luxuries. Just as soon as an adequate 
provision of the necessities of life be- 
comes assured for any considerable por- 
tion of the population, the craving for 
the development of the non-material side 


or to limit a cultural advance to a r 
tively small portion of the populat 
As was quite natural, it was 
purely practical side of science, fii 
more or less immediate social app 
tion, that first received attention in ‘ 


cago. So up to 1850 we find only Oo! 


ganizations having to do with medi 
and with applied mechanics in 
broadest sense. Science at that 
was largely a structure composed o! 
few imperfectly appreciated facts 
formed a nucleus for an elaborate nebu 
of guesswork, strongly colored and 


filtrated with prejudice and preco! 
ceived ideas. Yet scientific curiosity 


was not lacking, as is evident from 


existence of various small commercial! 
museums containing collections of o! 
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SCIENCE 
ects calculated to interest the public, 
and fitted for the presentation of more 
r less elaborate theatrical performances. 

In 1851 Northwestern University was 
founded, followed in 1855 by the Uni- 
versity of Chicago, in 1856 by the Chi- 
eago Historical Society and in 1857 by 
the Chieago Academy of Sciences. Sci- 
ence in the fifties, therefore, assumed a 
more truly cultural aspect, and at the 
same time became organized. 

In the sixties, as a result of the in- 
crease and improvement in transporia 
tion facilities, Chicago came to be recog 
nized as the best location for the head- 
quarters of organizations of nation-wide 
scope, and beginning in 1863 many of 
these became established there. It was 
in 1868 that the first 
of the Association 
Advancement of Science was held. 

The World’s Columbian Exposition 
or ‘‘ World’s Fair’’ of 1892-93 brought 
many ob- 


jects of scientific interest from all over 


Chicago meeting 


American for the 


to Chicago assemblages of 
the world, and also attracted attention 
to the development of applied science 
in this Naturally, therefore, 
it gave a great impetus to the further 
of local 


country. 


establishment and expansion 
scientific institutions. 
Chicago was incorporated as a city 
in 1837 when its population was only 
$170; in that there 


organized a medical college and an in- 


Same year were 
stitute largely devoted to science. 

The early history of medical organiza- 
tions in Chicago was that of a sequence 
of several evanescent societies mostly 
coming to an abrupt end through pro- 
fessional and personal dissensions among 
The Cook County Med- 
ical Society held its first meeting on 
October 3, 1836, and the Chicago Med- 
ical Society was inaugurated during the 
first quarter of 1850. 
were merged at a meeting held on April 
0, 1852. 


the members. 


These two societ 1es 
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agricultural monthly in the West, was 
made its official organ, and the mechan- 
ical department of that magazine was 
edited by John Gage, a prominent and 
active member. In the year 1844 Wil- 
liam H. Kennicott was elected first 
vice-president. 

In 1845 the first annual fair under 
the auspices of the Mechanics’ Institute 
was held, and proved a marked success. 

The program of the institute consisted 
of lectures on the arts and sciences de- 
livered by the best available men in the 
city. They were prepared for the spe- 
cial benefit of the members of the insti- 
tute rather than for the general public. 
As examples of the high quality of these 
lectures, it may be mentioned that in 
1850 Hon. William Bross gave a course 
of interesting and instructive addresses 
on geology, and Dr. James V. Z. Blaney 
lectured on various occasions on chem- 
istry as applied to the arts. 

In 1850 William H. Kennicott was 
elected president. In this year, too, the 
Smithsonian Institution donated copies 
of its publications to the institute. 

In 1845 a museum was established 
in the Commercial Buildings, 73 Lake 
Street, a few doors east of the Tremont 
House. An advertisement of the insti- 
tution published in the local papers as- 
sured the public that in it there were to 
be found the ‘‘best collection of speci- 
mens in natural history in the West, in- 
cluding an extensive variety in geology, 
mineralogy, chronology and ornithology. 
In addition there are several groups of 
wax figures and a superior collection of 
cosmoramic views.’’ But the special at- 
tractions, as was frequently the case in 
museums of that time, and even much 
later, consisted of concerts, lectures and 


explanatory descriptions of the exhibits. 
Nothing was brought within the walls 
of the museum that was not ‘‘in strict 
accordance with propriety, morality and 


religion.’’ Admission was twenty-five 


cents for adults and one shilling | tw: 
and one half cents} for children. 

On November 15, 1845, the man 
of the museum petitioned the cow 
remove the license tax, asserting that 1 
museum was strictly ‘‘a place of instr 
tion’’ and therefore should not be « 
pelled to pay a fee. This petition 
promptly denied. On February 
1846, the museum again appealed 
more liberal treatment. On Februar 
26 the board voted to remove the licens 
tax with the understanding that 
managers should admit no transient en- 
tertainments to their hall. Theatrica 
performances were also prohibited with 
out additional contributions to the ger 
eral funds. 

Not long after this another applica 
tion for more liberal treatment was mac: 
in which the managers said that the 
**would be under the necessity of closing 
the museum unless theatrical perform 
ances could be given free of license.’’ 
This application was referred to a sp¢ 
cial committee of the council, who 
ported : 

We feel that the efforts of Messrs. Fuller and 
Sercomb to establish a museum have not be 
properly appreciated by the citizens, and 
they have not afforded that encouragement a1 
patronage which the merits of the museum 
mand. Your committee find that the museu 
already embraces a very interesting collect 
of animals, insects, birds and minerals, toget! 
with a variety of artificial curiosities w 
worthy the attention of the citizens and 
stituting a nucleus upon which, if adequat: 
encouraged, a museum will grow up credital 
to the city and profitable to the proprietors. 

An order was passed granting tlie 
museum a license for six months at tl 
nominal fee of five dollars. 

Digressing for a moment we may note 
that the newspapers of this period reflect 
the almost purely commercial attitude 0! 
the population. Yet in them we occa 
sionally find articles bearing more 
less on science, or at least written on a 
scientific subject, often copied from 
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ther Eastern or Southern 


papers, or 


taken from some other source that was 
readily available. 

Thus in the Chicago Commercial Ad- 
ertiser for Wednesday, April 25, 1849, 
the animaleular 


here is an article on 


ory of cholera, at that time a very 
New 


Orleans Crescent, and in the same issue 


serious menace, copied from the 
there 1S a poem in the form of a dialogue 
which 
**dread 
and **foul poisonous drug.’’ 


between Brandy and Cholera in 
they address each other as 
plague’ 

In an 
Commercial Advertiser for Wednesday, 
June 13, 1849, we find a notice that ‘‘the 
Chicago Museum, and Gallery of Fine 
Arts, will for the 
Wednesday, June 13th, under the man- 
of Mr. Thos. 


the issue for June 20 the advertisement 


advertisement in the Chicago 


open season on 


agement Buckley.’’ In 


of the Museum says: 


The Manager begs leave to announce that he 
which will be 
that is 
Museum 
gass 
3 o’eclock to 
hich visitors to the Museum will be 


is preparing a Drummond Light 
nightly exhibited from an observatory 
now being erected on the top of the 
Building. The process of generating th 
will take place every afternoon at 


admitted 
free of charge. 

The the museum 
twenty-five cents, children under twelve, 
half price. 

The Northwestern 
chartered under the the 
Methodist Episcopal Church in 1851, 
and was first opened in 1855 in Chicago. 
The College and the School of Music 
later removed to Evanston, Llli- 
nois, but the professional departments 
have This 
versity has fifty-eight professors in the 


admission to was 


University was 


auspices of 


were 


remained in Chicago. uni- 
scientific department, including eleven 
in the dental school. 

In 1855 there was established on land 
given by Hon. Stephen A. 
small Baptist college which was officially 


Douglas a 


known as the University of Chicago, but 


was also called Douglas University. 


CHICAGO 
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For entry into the scientific course 
was provided that students woul 
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altogether, and of Latin, excepting Latin 
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amined in 
with omission of 
freshman 


t} e 


grammar and reader. 
the 


eourses 


class in scientific 


scribed were in algebra and 
geometry, Latin, Greek, English and his 
tory. In the sophomore class the 
dents studied higher mathematic 
man, rhetoric and history. The ¢ 
tural course required only two year 
the conditions of admission we! 
fundamental branches of a good 
edueation.’’ This 
in 1886 be 
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revived, and in 1859 a new effort was 
made, the members of the academy in- 
corporating themselves under the name 
of ‘*The Chicago Academy of Sciences.”’ 

One of the more earnest and enthusi- 
astie workers for the academy was 
Robert Kennicott, who had long had 
the idea of building up a museum of 
natural history in Chicago. By the time 
he was twenty-four years old he had 
traveled widely over the entire north- 
west, and had done considerable work 
in systematic biology. In 1859 under 
the direction of the Smithsonian Insti- 
tution he led an exploring expedition 
into British and Russian North America 
which was in the field three years. In 
1862 he returned with an extraordinary 
amount of material in all departments 
of natural history. His specimens were 
the property of the Smithsonian Insti- 
tution, but there had been an under- 
standing that a full series of duplicates 
should be given to any society or insti- 
tution he might name that would pro- 
vide suitably and care for them. He 
designated as the recipient of these 
duplicates the Chicago Academy of Sei- 
ences, and under the stimulus given 
by this valuable donation the academy 
again reorganized, and a new charter 
was secured from the state legislature. 

Professor Louis Agassiz, of Harvard 
University, had addressed the members 
of the academy on February 22, 1864, 
at the residence of Mr. Edmund Aiken, 
when he had testified to the great value 
of Mr. Kennicott’s work. As a result, 
about $60,000 had been raised, and the 
academy placed upon an enduring foun- 
dation. 

Mr. Kennicott was elected the curator 
of the academy. In March, 1865, the 
Western Union Telegraph Company 
planned an expedition for the purpose 
of establishing a route for a telegraph 
line to connect North America with 
Asia across Bering Strait. The com- 


pany very generously offered to natura 
ists the opportunity to conduct scientit 
investigations in a region at that 
searcely known and almost inaccess 
Mr. Kennicott, with others, joined 
expedition, sailing from New Yo: 
March 21, 1865. While at San 
cisco he was notified that at a meeting 
April 7, 1865, he had been elected 
rector of the academy. On May 
1866, he died suddenly, while alone. 
the banks of the Nulato river in Alas 
On November 12, 1866, Dr. Wi 
Stimpson was elected director of 
academy to succeed Mr. Kennicott. F 
many years Dr. Stimpson had been 
charge of the invertebrate departn 


of the Smithsonian Institution. He was 


the first naturalist to dredge systemat 
eally on the American coasts, begin: 
his operations in 1849. In 1850 he | 
been a student of Professor Agass 
Harvard. In 1852 he was appoint 
naturalist of the United States Nort 
Pacific Exploring Expedition. Duri 
1865 he had twice visited Washingto: 


for the purpose of selecting specimens 


at the Smithsonian Institution, and su 
ceeded in obtaining very large colle 
tions in nearly all the branches of nat 
ural history. He added largely to thes 
from his private collection. 


On June 7, 1866, the collections and 


rooms of the academy were serious! 
damaged by fire. In his report Dr 
Stimpson stated that 


Half the animals and birds were lost; th 
tensive collections of birds’ nests and eggs w 
mainly consumed; nearly all the insects w 
destroyed; the dried crustaceans and ech 
derms were all destroyed. The large herbar 
was saved, with the exception of the plants 
the northern Pacific expedition. The libr: 
was much damaged by water, but most of 
was still in a condition to be used. 


In 1867 the academy joined with th 
Smithsonian Institution in sending Mr 
Ferdinand Bishoff on an exploring ex- 
pedition for the purpose of conducting 
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al investigations along the shores 
north Pacific. 
half the expenses and to receive 


The academy was 


the material. 
r some time the academy had been 
the construction of a new 


sidering 
1866 stimulated it to action. A lot 
: purchased on Wabash Avenue north 
Van Buren Street, and a fireproof 


was erected thereon. The sup- 


sed fireproof character of this new 


ling which at that time was unique 
the construction of museum buildings, 
| many institutions, as well as private 
lividuals, to send large and valuable 
ections and private libraries rich in 
‘ticular departments of science to the 
idemy. true of 
e Smithsonian Institution. 
At the beginning of the year 1871 a 
Valu- 
material constantly flowed under 
» care of the academy, and the enthu- 


This was especially 


iant future seemed assured. 


siasm of the members steadily increased 

ler the wise guidance of Dr. Stimp- 
son. Besides this, the academy had a 
It became 
popular to be scientific, and to foster 
those things which would aid and ad- 
vance the investigation of the truths of 
nature. But on the night of October 9, 
1871, the academy’s building was com- 
pletely destroyed by fire, with all its con- 
nts, and a further blow was the death 
f Dr. Stimpson on May 26, 1872. 

After a long period of troubles and 
the Matthew Laflin 
Memorial building was built, Mr. Laflin 
mtributing $75,000 and the Lincoln 
Park commissioners $25,000. This build- 
ing was dedicated and opened to the 
publie on October 31, 1894. 

In 1892 the academy had inaugurated 

natural history survey of Chicago 

This, together the 
work of popularizing science, now forms 
its chief activity. 

The first movement which led to the 


rge hold on public esteem. 


liscouragements, 


| vicinity. with 
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organization of the Chicago Ast 

leal Si ‘ety Was made In Decem! Lso2 

within the old University of ¢ 
Douglas University It arose fi 
visit from The Reverend M. R. | 

who came to Chicago in an endeavor t 


sell a telescope manufactured by M1: 
optician of New York Phe 
price of the 
$8000 


Fitz, an 
Instrument Was sta 
In order to awaken a proper 

terest in the purchase of such an instru 
ment, and in the esta 


servatory, It Was determined 


Reverend Mr. Fory should lecture 

astronomy in Bryan Hall. This | 

was delivered on December &, 1862 
After the lecture a meeting was I 


vanized, at which Mr. J. Young Scam 
mon was asked t 
tee of 


view of purchasing the ‘‘ Fitz glass’’ and 


preside, and a comm) 
five was then app 
of establishing an observatory. The con 
mittee held a meeting on December 13, 
and still another on December 15, to 
nnected 


consider questi ms ce with The 


purchase of the ‘‘F itz glass 
committee had 


Briinnow, of the Ann Arbor University 


learned Irom 


something of the great telescope made 
by Alvan Clarke and Sons of Cam 
bridge, Massachusetts. for the Univer 
sity of Mississippi which, on account of 


the breaking out of the Civil War, had 
been left on the hands of the manufa: 
turers. 

The 


purchase of the Clarke telesco 


committee determined u 


thereby Chicago became the possessor 


what was then the largest and best ri 
fracting telescope in the world, with a 
diameter three inches greater than that 


of the great telese pe at Cambridge. a1 


ereater than that at Pulk 1 In Russia 
the largest refracting telescope in Eu 
rope. This telescope, upon being pointed 
at Sirius, discovered the hitherto unseen 
though suspected, dark « mpanion I 
Sirius. On March 22, 1863, this tel 


scope was purchased 
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The observatory tower was built by 
Honorable J. Young Scammon the 
west side of the University of Chicago 
building. It was named by the trustees 
Dearborn Observatory in memory of Mr. 


on 


Scammon’s first wife. 

The Astronomical 
was organized in November, 1863, and 
incorporated by the legislature on Feb- 
ruary 19, 1867. On July 14, 1887, the 
society was served with a court order to 
vacate by October 1 the site on the Uni- 
versity of Chicago grounds as a result 
of the financial difficulties in which the 
university had become involved. On 
August 10, 1887, the society voted to 
accept the offer of a site at Evanston, 
Illinois, that had been made by the 
Northwestern University, and the new 
Dearborn Observatory was dedicated at 
Evanston on June 9, 1889. 

In the summer of 1863 there was es- 
tablished a museum, subsequently known 
as Wood’s Museum, of which we read 
in the Chicago Tribune of July 6: 


Chicago Society 


We make the announcement with pleasure 
that, through the liberality of two of our public- 
spirited citizens, the St. Louis Museum has been 
purchased, and will soon be removed to, and 
permanently located in, this city. This Museum 
is much the largest in the West, and in several 
of its features the choicest one in the United 
States. 


The catalogue of the museum, dated 
August 17, 1863, bore on the cover the 
following: 


A complete guide to the Chicago Museum, in- 
cluding a description of the wonderful antedi- 
luvian monster, the great Zeuglodon, catalogue 
of birds, quadrupeds, fishes, reptiles and in- 
sects; microscopes, stereoscopes, cosmoramas, 
philosophical instruments, minerals, shells, mum- 
mies, and curiosities. Admittance 
twenty-five cents. Kingsbury Block: Randolph 


Street, between Clark and Dearborn Streets. 


models 


The museum was first opened to the 
public on August 17, 1863. 

The original collection was assembled 
by Edward Wyman, and 
chiefly of such objects as were commonly 


consisted 
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exhibited in museums at that t 
among the attractions was th: 
of a Ze uglodon 96 feet long 
On the upper floor was t 
paintings,’’ where some really { 
In an exhil 
at the rear there was nightly 


of art were shown. 


panorama of the city of Lond 
additional fifteen 
So popular was this museum that 


an cents to 
the first six weeks of its existe! 
ten thousand visitors were ente 
there. 

The museum consisted of six 
departments. According to the 
the collections it contained at 
of its establishment 
chiefly birds, 13 cases of insects 
of American bird’s eggs, 4 cases 
shells, 4 large cases of minerals, 
of miscellaneous 
some Egyptian mummies, 58 n 


62 Cases 


curiosities, 27 


neous specimens not in cases (z 
anthropological and geological 
of the Parthenon, and a m 


capitol at Washington. 


A change in the 
place on January 25, 1864, at whi 
Colonel J. H. 
prietor. Among the new attrac 
the department of natural histor) 
sea-lion from Barnum’s collectio: 

The name of the museum was ¢! 
to Aiken’s Museum in November, 
but in June, 1871, Colonel Wood 


resumed the management, and the 


Wood’s restored. 
museum 
destroyed by the great fire on tl! 
of October 9, 1871. 

It is of interest that the Z: 


Museum was 


skeleton was the first, and only com; 


skeleton of this great 
found, with the only complete 
Another specimen of special int 

this museum was the head of 

beaver (Castorides ohtoensts), whi 
later acquired by the Chicago Ac 
of Sciences. 


management 


ereature 


l 


Wood became the 


and its contents were ent 
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Shortly before the fir 
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tract public attention in 1871. The Chi In 1888 Mr. John D. Ri 


cago Inter-State Industrial Exposition cooperation with the Ame 


Company was organized in March, 1873 Edueation Society. took stens 


and the eXpositlon Was opened to the the establishment of a vy ft 
public in September, 1873 of Chicago, contributing $600.0 
In March, 1885, the Chicago Academy the stipulation that a t 
of Sciences proposed to make its valu should be raised. This re 
able collection, illustrating the several soon met, and in addition 
departments Ot natural history, a part tion valued at $125,000 
of the regular exhibition for two vears, Mr. Marshall Field, so 
and suitable rooms were provided for it 1890, the Baptist Edue 
At the annual meeting of the stock able to grant a charter 
holders on November 14, 1885, it was ber, 1890, a board of trustees 
moved that the executive committee in bers was selected The m 
quire into the propriety of holding an formally founded in 1892 
‘Indian Exhibition’’ in the building vately endowed and coedu 
either in 1886 or 1887. The motion was non-sectarian, although of 
earried unanimously, and steps were 18 must be Baptists 
taken to gather representatives of the The original faculty CONS 
various Indian tribes of the West and professors, 35 associate and assist 
Northwest, together with their squaws, fessors, 5 docents, 27 inst 
papooses, dogs. teepees and aceoutre lecturers, 20 senior fellows 
ments, as well as a collection of old In- fellows, 8 honorary fellows 
dian implements and curiosities, to make — resident fellows. Among 
an exhibition at once complete and full were 9 former presidents of 
of historic interest. tutions of higher learnine. 
The College of Physicians and Sur presidents of the associat 
geons of Chicago, founded in 1882, was Chrowder Chamberlin and 
united with the University of Illinois in Michelson. Other well-know 
1897, was separated from it in 1913, but the faculty in the early 
is now again united with that university Charles O. Whitman, Jacques | 
as its College of Medicine. Samuel W. Stratton. George E. | 
On May 5, 1846, a National Medical Adolph C. Miller and Edward W. B 
Convention of delegates from medical Two members of the faculty \ 
societies and colleges in the whole nation ceived the Nobel prize in physics 
eonvened in New York City. A second ert Andrews Millikan (1896-1921 
meeting was held in Philadelphia in the Arthur Holly Compton (1923 
year following, and on May 9, 1847, this The chief aims of the universit 
body resolved itself into the American been research and eraduate « 
Medical Association The ‘*Transae following the ideals set by its first 
tions’’ of this association up to and in- dent, William Rainey Harpe 


eluding volume 33, 1882, were published pressed in its earliest organi 
») 


in Philadelphia. This series was con The university includes 123 


tinued as the Journal, which, beginning having to do with science, 64 

in July, 1883, has been published in Chi faculty of arts. literature and scie! 
eago, where the headquarters of the in the Rush Medical College and 
association now are In 1930 the mem the faeulty of medicine the ©) 
bership of the American Medical Asso School of Science. 


ciation was 98,000 That a university press should 
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as established in 1] 
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World’s Columbian 
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were 
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Was for 
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at 
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T 


ngress of leading astronomers 


he Field Museum of Natural History 


e Close oT 


e World’s Columbian Exposit mova 
ft of $1,000,000 from Marshall Field 
was opened in the former Palace « 
\rt of the exposition with material ob 
ned by gift and purchase at the expo 
sition. In 1908 the founder bequeathed 
further $8,000,000, half for a building 
ind and half for endowment The 
resent building was opened in 192] 
The John Crerar Library was incor 
rated on October 12, 1894, and organ 
ed on January 12, 1895. This isa fr 
iblic reference library of scientifie and 
technical literature, its special field ben 
he natural, physical and social sciet 
ind their application. The administi 
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192] 

The Museum ot sclence 
was established in 1926 It was 
by Julius Rosenwald with a 
5,000,000 tor equipment and the prepa 
ration of collections and exhibits. The 
original name—Rosenwald Industrial 
Museum—was changed in 1929. Build 
ing was begun in 1929 with the proceeds 
of a $9,000,000 bond issue authorized by 
the South Park Commissioners. The 
building is a reconstruction in stone ot 
the Fine Arts Building of the 1892 
World’s Columbian Exposition 

The Adler Planetarium and Astro 
nomical Museum was presented to the 
South Park Commissioners by Max 
Adler in 1930. It is situated on an arti 
ficial island in Lake Michigan, which was 
built by the commissioners. 

In this country memorials to scientific 
men outside of academic institutions are 
rather rare. It is of interest, therefore 
to recall the excellent bronze statue of 
Karl von Linné (Linnaeus) in Lincoln 
Park, which was the gift of the Scandi 
navian citizens of Chicago. 

This brief sketch of the history of the 
development of Chicago as a scientific 


center is only a portion of the picture 


Society of Medical H 
Abbott Laboratories 


. American Institute 
cago, or have their headquarters there tats Weenie: Vii 


as a whole. The following additional 


organizations are either located in Chi 


Hahnemann Medical College and Hospital of founded as part of 
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HOME AT NORTHUMBERLAND, PA 


; 


eharges of a biased and unfair nature he established 
Meanwhile » better publications were in Ameriea 
coming to his support and thoug! In educational 
men i the @¢ Entry who admired Wavs maintained 
fair attitude on all controversial qu time in England 
TIONS and Wii ip rreclated his acti { Warrington A ‘adem 
ments mm ‘lence were paying hin land he eathere 
creased hon il respect young men Ww 

Wit! \ iterest ‘le tarian 
was first of all a inister theolo@iat he 


1 a 
He WAS oO] in ! ( \ ile at Warrinet l fered 


The preparation o is articles on. re 
ly 


hg@ious subjects claimed mueh of his  deelined it. influenced in ft] 
time up to the ver His writings the state of his healt 

in this field and on related subjects are of removing his books 
voluminous and are sufficient in them Philadelphia, and also 

selves to earn for him a place of honor tion that in a \y 

The last ten vears of his life. which would be. establi 

were spent at Northumberland, were — land His intere 

not unfruitful Here were completed accomplishments in science 

his ‘“‘Chureh History,’’ his ‘‘Notes on eral views on polities broug! 
the Scriptures, ”’ ‘*Socrates and Jesus close friendship with Thomas Jefi 
Compared’’ and his ‘‘Comparison of He was frequently consulted b 
the Institutions of Moses with those of | son with regard to plans for aw 


the Hindoos.’’ On his visits to Phila which the latter was proposing 1 


delphia, he was delighted to occupy th lish in Virginia. In the ‘‘Hints ¢ 


pulpit when opportunity offered. Here cerning Publie Instruetion’’ wl 
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discovery in the investivations made at but he failed 

Northumberland was that of earbon their theoretie: 

monoxide, which he obtained in 1799 in said of him 

everal Ways Other investigations stinet for c@uessineg 

clude spontaneous combustion, diffusion almost be said to have 
vases, the liberation of air from water for the wrone end 


ion of caustic alkalies on Priestlev’s coming 


glass. His dominating purpose at a live interest in chemi: 


} 
| 


time was 1 overthrow the French no sense diminished since 


ol of chemistry proposed by La library and laboratory 

During these vears he finished land aie amone iia 
last scientific work, ‘*Doetrine of his time He appea 
wiston Established.’ of the 


persistency ol 


stlevy would never acce .e sim ai 
i ey would never accept the sim search rhe influence o 


“rene] \ The res s ol 
— French view rl results of his ments can hardly be « 


experiments were susceptible of two in 
terpretations and were frequently used 
To support The "Ws T | LS opponents 


His experiments were admirably done, 


THE ANNUAL MEETING OF THE NATIONAL ACADEMY OF SCIENCES 


TH National Academy ot Sclences biochemistry, 1: biopl vsie 


has reached the age of threescore years ogy, 14; embryology 
and ten. This IS. however. not an old evolution, a: pathology, 
age for a selentific society ; the Ae 3: anthropology, ys ()] 


cademia Nazionale dei Lincei at Rome were given by members 


was founded in 1603, The Royal Society » by invited guests and 


in 1645, The Prussian Academy in 1700, introduced by membe 


and The American Philosophical Society were held each morning 
in 1727. The National Academy of on Monday and Tuesday 
Sciences was incorporated by Act of attendance at the sessi 
Congress on March 3, 1863, and held its papers were unusually 
first meeting in New York City on April were freely discussed 
22, 1863, for organization purposes only evening Dr. Thomas Hunt 
Its first meeting with scientific sessions mer president Or thie 

was held in Washington from January a public lecture 

t to 9, 1864: since then it has held, each Genetics on the 

vear, an annual meeting in Washington to an appreciative 

and has devoted the greater part of the dred 

meeting to sessions for the presentation One of the most impor 
ind diseussion of seientifice papers. At cations was the address 
the recent meeting from April 24 to 26 annual dinner on Tuesday 
in Washington, at the Academy build- the president of the Nati 
ing, SIxty-six papers were read from the of Sciences, on the status 


1 


following fields of science: Mathematics, science in this country 





2; astronomy, 7; physies, 16; chemistry, Campbell emphasized the imp 


3; geology, 2; paleontology, 2; oceanog research and the need for 


raphy, l: meteorology, 9. botany, ). ance. To quote from his ac 
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the music 


was transmitted by three telep| one nes 
to Washineton. where it was received 
and the quality of the reproduction CO! 

trolled by Music Director Leopold) members and 
Stokowski to give spatially accurate and tended the meetin 
perfect-quality musical rendering, and ing of the academy 


also to inerease or diminish the volume jn November at t} 


from the whole or parts of the orchestra tute of Technoloe, 


or to vary the volume relationship be 


tween a voice and the orchestra, thus 
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ADVENTURE SHOP 


ANTHONY FIALA 
FIALA OUTFITS, ING, 
47 Warren St., New York 


TELEPHONE CORTLANDT 7-43 
CABLE “APIALA’ NEW VORK 


Lt. Col. Townsend in September “Sports Afield and Tra 


ten «ad s t ! | niss 

An important fact about the Fiala Sleeping Bag is that the entirs 
separated and sunned every day. Sleeping bags and quilts made wit] 
during a trip and because of that they usually fill up with moisture 
wale h cause them to be both cold and offensive. 


FIALA PATENTED SLEEPING BAG. 
Wi noht . LLlan al , Dav yiti Lieht \lt 


Size rolled about & "0 inches $30.00 
NEW “HIKERS” MODEL FIALA PATENTED SLEEPING BAG B. S. 1 


Fiala Patented Sleeping Baw « » nee \W ' . 


About 6 [bs Wit] $15.00 
FIALA PATENTED “S PONGE WOOL ” HIKERS SLEEPING BAG, 
out cover $10.00 
Made in a new all wool material, Light, Warm, Fluffy, priced particularly low { 
Boy Scouts and Hikers who want a Warm, Light and not Bulky Slee t ' 
price than our other models. 





Light Equipment for Hikers and Campers 
ross Country Pack $5.50 
S$. Army Compass, nev $3.50 
S. Army Eng. Corps Prismatie Comp etory refinishe $7.50 
No. C-131 Light Weight Air Mattress, 26 x 48 about hs $7.00 
No. C-128 Light Weieht Air Mattress, 25 x 75 about 54 Ibs $12.00 


One Man Tent | lareve enone! rtwo) witl or and in 
Weight about 6 Ibs $14.00 


EXPERT GUNSMITHING 
REPAIRING, REMODELING AND REBLUING 
Telescopes Mounted on Any Model Rifle 


Targeting and Testing on Our Own Outdoor Range 
Fiala Indoor Pistol and Rifle Range and School of Firearms 


47 WARREN STREET, NEW YORK CITY 














THE SCIENTIFIC MONTHLY—ADVERTISEMENTS 








Catherine Esther Beecher 
Pioneer Educator 


By MAE ELIZABETH HARVESON 


Illustrated, $2.50 


The life and letters of the eldest 
sister of Harriet Beecher Stowe and 
Henry Ward Beecher—a woman who 
spent every moment of a long life in 
the struggle to improve the condition 
of her sex through better educational 
facilities. The story follows her as 
she rushes from Hartford to Cincin- 
nati, to Milwaukee, to Quincy, to 
Dubuque, and back to Hartford, 
establishing schools, founding educa- 
tional organizations, haranguing 
school boards and writing books and 
articles in her spare moments. This 
biography contains letters never be- 
fore published and is completely doc- 
umented. 


Distributed by 
THE SCIENCE PRESS 


PRINTING COMPANY, 
LANCASTER, PA. 








| Plant Physiology 


Devoted to Pure and Applied 
Phases of Plant Physiology 


Indispensable to Libraries and 
Research Laboratories 
in its Field 


EDITED BY 


CHARLES A. SHULL 
CARLETON R. BALL 
FRANCIS E. LLOYD 
BURTON E. LIVINGSTON 
CHARLES B. LIPMAN 
Published Quarterly 
by the 
SCIENCE PRESS PRINTING CO. 
LANCASTER, PA. 


Single Number, $2.50 
Yearly Subscription, $8.00 
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SELECT THIS HOTEL, 


FOR YOUR SUMMER 
VISIT TO NEW YORK! 


When you come to the “First city of 
the world” for a vacation of thrills 
and shopping, be sure to enjoy the 
added pleasure of living in the new 
smart center of New York . . . at 
the modern Hotel Montclair. The 
Montclair is adjacent to all the railroad 
and important bus terminals, the better 
shops and the clamorous theatrica! 
district. It offers you every comfort 
at rates that are surprisingly moderate 








800 ROOMS .. EACH WITH 
BATH, SHOWER, RADIO 


SINGLE from $2.50 to 
$5.00_per day 


Weekly from $15.00 


DOUBLE from $3.50 to 
$6.00 per day 


Weekly from $21.00 


HOUEEL 
MIONTCLAUR 


Lexington Avenue at 49th Street, N. Y. C 
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A fascinating one, increasingly popular 
with both scientist and layman. 
Heretofore possible only to the artist; 
now made available to all. 

DR. POLLER'S MOULAGE PROCESS 
for making replicas of any object alive 
or inanimate. 


KERN COMPANY 
136 Liberty Street New York, N.Y. 


| will be glad to send you a booklet free. 


VONTHLY 
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Complete Outfits tor Scientists, Explorers, 
Engineers, Hunters, etc. 


Write for Catalog “A’ 


FIALA Patented sr oateet ‘ane from $15.00 
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ANTHONY FIALA, 87 Warren Street 


New York City 


ORDER NOW 


Pulipa Clusiana 
or the 
Lady Tulip 
IZ for .75¢ 
100 for 85.75 





CNR [6 [CEN co [aR 


Mentor, Ohio | 
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USED MICROSCOPES 
WANTED 


an new Bausch A 


Lomb, Leitz or Spencer Microscope. 


Clerevu Instrument Corp. 
is West isth St., N. ¥. City 








S100.-° 


for an 8” ae 
BACK GEARED 
SCREW CUTTING 
PRECISION 


LATHE 


Supplied with either Countershaft or Motor Drive. Easy Terms 
as low as $20 down, $7 a month. Write for Circular No. 8. 


SOUTH BEND LATHE WORKS 188 E.Madison St.South Bend, Ind. 
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For Information write 


BAUSCH & LOMB OPTICAL CO. 


New and Revised Edition 


Mammals of 


Colorado «. 
By Edward Royal Warren 
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Colorado Biological Survey 


Colorado Springs, Colo. P. O. Box 265. 











632 St. Paul St., Rochester, N. Y. 
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DISTINCTIVE - CONSERVATIVE APPEALING 


Maintaining that personal interest 
in a representative clientele 


MURRAY HILL HOTEL 


Park Avenue, 40th to 41st Street 
NEW YORK 


Affords many advantages, worth while to visitors.—Delightful 
apartments for residence, and attractive rooms for transient use. 
The Cuisine acclaimed as of the best 
The Fountain Room a novel feature 


THE FAVOR OF YOUR PATRONAGE IS RESPECTFULLY REQUESTED 


B. L. M. BATES, Proprietor a a G. T. SANDALLS, Manager 
































The Home Hotel 
of New York 


Homelike in service, appointments and lo- 

cation ... away from noise and congestion, 

yet but a few minutes from Times Square 
. garage facilities for tourists. 





- HOTEL | 
BRETTON HALL 


BROADWAY at 86th STREET 
===NEW YORK= 
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Announcement of 


Supply Department 
MARINE BIOLOGICAL LABORATORY 


Woods Hole, Massachusetts, U.S. A. 


f EW teachers realize the expense which is involved in 

preparing marine animals. Many, we are sure, think thi 

has to do is walk along the beach, pick up the animals and 
them into formaldehyde. Nothing is further from the truth. The whol 
collecting region must be carefully explored to find sources for the various 
forms and it is at times necessary to take long trips to secure them. To do 
this exploring and collecting, it is necessary to use boats costing several 
thousand dollars. These must be provided with pumps so that the speci 
mens may be kept in running sea-water while on shipboard. When they 
are brought to the laboratory, it is necessary to put many of the forms 
through long and complicated processes to properly narcotize, expand, and 
preserve them. The pumps and tanks necessary to supply the laboratory 
with running sea-water are very expensive and far beyond the means of the 
individual who is trying to collect without equipment 


The Supply Department of the Marine Biological Laboratory is, with 
out doubt, the best equipped marine collecting station in the United States 
if not in the world. Its collecting equipment, consisting ts, fish tray 
seines, dredges, tangles, and laboratory facilities, 1s of , 
represents a large investment. Its staff of collectors a yreparat is 
had many years of experience. These are the factors which enter into the 
collection and preparation of marine specimens and they explain in a large 
measure the uniformly good quality of the preserved material furnished 
by the Supply Department. 


aire, Zoological Material 
4 Botanical Specimens and Mounts 
Microscop 
Living Cultures :— 
Protozoans Drosophil: 
Live Marine Aquaria Sets 
(From November Ist to March 31s 
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Some Mosby Publications 


ADVERTISEMENTS 





Diseases of the Thyroid Gland 


By Cecil A. Joll, M.S., B.Sc. Lond., F.R.C.S. Eng., Lon 
don. 682 pages with 283 illustrations in the text and 24 
Price. cloth. $20.00 A new work on tl 

| : 


plates 
fheient deta t be of value 
Ot 


sente n su 


nts and practit 


Practical Morbid Histology 


By Robert Donaldson, M.A 

F.R.C.S.E., D.P.H., Prof. of Pathe 

don, 487 pages. 214 illustrations 
tical work for the post-morten 


Foreword by Sir Hu 


hrey Re 


my 


Descriptive Atlas of Radiographs 


By A. P. Bertwistle, M.B., Ch.B., F.R.C.S., Ed., 

don. Second edition, revised and enlarged. 552 page 

with 767 illustrations. Price, cloth, $13.50. An aid to 
modern clinical methods. Invaluable to the general prac 

titioner of medicine and specialist in radiography. A r 
vised edition of author’s two previous works: “Descriptive 
Atlas of Radiographs of Bones and Joints,” and “Descrip 


tive Atlas of Visceral Radiograms.’ 


Specific Changes in the Blood Serum 


Be 6. G. F. Bendien, Serological Laboratory, Zeist 

land Translated by A. Piney, M.D.. Director 
Pathological Department, the Cancer Hospital, London 
About 100 pages, with 64 illustrations and 5 spectra and 8 
plates Price, cloth, $3.50 This new work is a valuable 
contribution to the serological diagnosis of cancer and 


tuberculosis 


The Diagnosis of Nervous Diseases 


By Sir James Purves-Stewart, K.C.M.GC., C.B.: 
Knight of Justice, Order of St. John of Jerusalem, M.D 
Edin., F.R.C.P New seventh edition. 730 pages, 312 
illustrations, many in colors. Price, cloth, $10.50 A re 
vised edition of the well-known work by Purves-Stewart 


Diseases of the Coronary Arteries (Myocarditis) 


By Don C. Sutton, M.S., M.D., Associate Professor of 
Medicine, Northwestern University; and Harold Lueth, 
Ph.D., M.D., Formerly Instructor in Physiology, North 
western University. 164 pages. 52 text illustrations and 3 
color plates. Price, cloth, $5.00. This new work is the 
outcome of the observation of the authors on patients in 
the cardiac follow-up clinics of the Cook County Hospital, 
Chic igo 


(Allergy 


By Warren T. Vaughn, M_D.., | 
ratory and Clinical Medicine, et 
With sp " cket Cloth, $4.5 


nhweic 
pny 


Living the Liver Diet 


By Elmer A. Miner, M.D 


th speci et ( 


Management of Sick Infant 


By Langley Porter, B.S.. M.D 
ind Wm. E. Carter, M.D., U: 

cal School. New 4th Edition 

Price, cloth, $8.06 | 

pletely rewritten witl 


th the pe 
Ww tine {| 


Introduction to Dermatology 


By R. L. Sutton, M.D., F.R.S., and 
M.D.. Kansas City, Mo 975 pages, witl 
Price, cloth, $5.00 4 new work writt 
use of the general practitioner and 
Complete and comprehensiv 


published 


Diseases of the Mouth 


By Sterling V. Mead, D.D.S., Pr 
ind Diseases of the Mouth, Georget 

f Medicine and Dentistry, Washin 
950 pages, with 523 text illustrations 
Price, cloth, $10.00. A new gre 
edition of the most successful work 
ment of abnormalities and di 


Beautifully illustrated 


Send for copies of these important new books today 


Ask for our new catalog of books 


The C. V. Mosby Co. - Medical Publishers - St. Louis, U. S. A. 



































ONE OF THE WORLD’S LARGEST AND 
MOST COMPLETE COLLECTIONS OF 


New, Rare and Good Old 


IRISES and PEONIES 


Tall, Intermediate, Dwarf, Double, Single, 
Siberian, Japanese, Dutch, and Japanese 
Spanish and Species Varieties 


The Treholme collection of irises comprises more than 1,800 variet 
including Treholme introductions from which to make your selections 


S 


Through an economical method of field production, better plants may be 


secured for less than anywhere else in the world. 


The TREHOLME COLLECTION of peonies consists of more tha 
1800 varieties including the World’s Choicest novelties which makes it 
of the largest in this or any other country. 


Wholesale and Retail Price Lists 


Sent Upon Request 


You may select the newest and best introductions from this and other 


countries at prices heretofore unequalled. If desired SPECIAL COLLEC 


TIONS will be suggested that will give the greatest satisfaction and save 


you money. 

To encourage the planting of Iris and Peonies during September and 
October A SPECIAL DISCOUNT OF 10 PER CENT from the alread) 
unusually low prices will be allowed the first 100 orders received up t 
July Ist, mentioning this publication, provided order is received and paid 
for before that date. 


CH” COI NM 


TREHOLME GARDENS 


EARL WOODDELL SHEETS 
1831 Lamont Street, Northwest, Washington, D. C. 


Telephone: COlumbia 4316 Gardens: COLLEGE PARK, MD. 






































FIVE ACES 


Among the newest books in the 
fields of Science and Philosophy 


SIR ARTHUR EDDINGTON The Expanding Universe 


The author of “The Nature of The Physical World” gives a thrilling 
exposition of the latest scientific theory: that the universe is constant)) 
increasing in volume. 32.00 


SIR WILLIAM BRAGG The Universe of Light 


An entertaining survey of experiments and progress in the field of 
Radiation, in which has occurred so many of the important discoveries 
of physical science in the past five years. $3.50 


ALFRED N. WHITEHEAD Adventures of Ideas 


A brilliant history of the human race from the point of view of man- 
kind’s changing ideas, with an eloquent and stimulating section analyzing 
the course and aims of Civilization. $3.50 


HANS REICHENBACH Atom and Cosmos 


An expert summation of the world of modern physics, with a lucid ex- 
planation for the layman of the latest development on each field, and 
some suggestions for future development. $2.00 


L. 0. HOWARD Fighting the Insects 


One of the world’s most noted entomologists tells of the constant battle 
between man and insect and why it must grow inintensity. Written in 
popular vein and crammed with thrilling anecdote. $2.50 


From any good bookstore, or direct from 


60 FIFTH AVE. THE MACMILLAN COMPANY newyork 


*Coming soon 




















